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CLAIMS 



[Claim(s)] 

[Claim 1 ] Two or more scanning line and two or more data lines which are the active-matrix substrates for 
constituting the liquid crystal equipment with which it comes to pinch liquid crystal between the substrates 
of a pair, and carry out a phase crossover on one substrate of the substrates of said pair, The scanning-line 
drive circuit which supplies a scan signal to said two or more scanning lines, and a picture signal supply 
means to be formed in the end side of two or more of said data lines, and to supply a picture signal to said 
two or more data lines, Two or more picture element parts by which an active drive is carried out based on 
said scan signal with which it is prepared in the shape of a matrix, and is supplied through two or more of 
said scanning line and said two or more data lines, and said picture signal, respectively, It is prepared in the 
other end side of two or more of said data lines. The active-matrix substrate characterized by having the 
precharge [ inspection-cum-] circuit which precedes the precharge signal of a predetermined voltage level 
with said picture signal at the time of normal operation, and is supplied to said two or more data lines, 
respectively while supplying an inspection signal to said two or more data lines at least, respectively at the 
time of inspection. 

[Claim 2] Said precharge [ inspection-cum-] circuit It is constituted including two or more precharge 
switches which carry out the switching output of the precharge signal inputted through a precharge signal 
line according to a precharge circuit driving signal, respectively, and are supplied to said two or more data 
lines as said inspection signal or said precharge signal, respectively. A sampling circuit with two or more 
sampling switches which said picture signal supply means samples the picture signal inputted through a 
picture signal line according to a sampling circuit driving signal, respectively, and are supplied to said two 
or more data lines as said picture signal, respectively, The active-matrix substrate according to claim 1 
characterized by being constituted including the data-line drive circuit which supplies said sampling circuit 
driving signal to said two or more sampling switches, respectively. 

[Claim 3] Said two or more precharge switches are active-matrix substrates according to claim 2 
characterized by consisting of a thin film transistor by which said data line was connected to the source 
electrode, said precharge signal line was connected to the drain electrode, and said precharge circuit drive 
signal line was connected to the gate electrode, respectively. 

[Claim 4] Said thin film transistor is a active-matrix substrate according to claim 3 characterized by 
consisting of one of an N channel mold transistor, a P channel mold transistor, and complementary 
transistors. 

[Claim 5] said data line drive circuit be a active matrix substrate given in any 1 term of claims 2-4 
characterize by have the wave control circuit which output as said sampling circuit driving signal after 
restrict the time amount die length of said transfer signal so that said transfer signal output almost 
simultaneously from each stage from two stages in the shift register and this shift register of one sequence 
which carry out the sequential output of the transfer signal which adjoin each other may not lap mutually in 
time . 

[Claim 6] Said two or more picture element parts are active-matrix substrates given in any 1 term of claims 
1-5 characterized by being constituted including the thin film transistor for an active drive, and said 
precharge [ inspection-cum-] circuit consisting of same film as the thin film transistor of said picture 
element part including the thin film transistor formed in coincidence, respectively. 

[Claim 7] Liquid crystal equipment characterized by equipping any 1 term of claims 1-6 with the active- 
matrix substrate of a publication, the substrate of another side of the substrates of said pair, and said liquid 
crystal. 

[Claim 8] The seal member which sticks the substrate of said pair in the perimeter of the screen-display field 
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specified by said two or more picture element parts, and surrounds said liquid crystal, It has further 
circumference abandonment of the protection-from-light nature formed along with the profile of said screen- 
display field at the substrate of said another side between said seal members and said screen-display fields. 
Liquid crystal equipment according to claim 7 characterized by being prepared in the location where at least 
one side of the I/O wiring of said precharge [ inspection-cum-] circuit and said precharge [ inspection-cum-] 
circuit counters said circumference abandonment. 

[Claim 9] Electronic equipment characterized by having liquid crystal equipment according to claim 8. 
[Claim 10] Making said two or more precharge switches of all into an ON state, while being the inspection 
approach of the active-matrix substrate a publication and carrying out normal operation of the (i) 
aforementioned data-line drive circuit to claims 2-6 measuring the current which impresses a predetermined 
electrical potential difference to said precharge signal line, and flows on said picture signal line — or (ii) 
Making into an ON state two or more precharge switches of all driven to coincidence with said precharge 
circuit driving signal, while carrying out normal operation of said data-line drive circuit The inspection 
approach of the active-matrix substrate characterized by conducting disconnection or open-circuit inspection 
of two or more of said data lines by measuring the current which impresses a predetermined electrical 
potential difference to said picture signal line, and flows to said precharge signal line. 
[Claim 1 1 ] Making said two or more precharge switches of all into an OFF state, while being the inspection 
approach of a active-matrix substrate given in claims 2-6 and making all the (i) aforementioned sampling 
switches into an ON state measuring the current which flows between the picture signal lines by which 
electrical installation is carried out to the data line which impresses a predetermined electrical potential 
difference and this adjoins each other between the picture signal lines by which electrical installation is 
carried out to the data line which adjoins each other ~ or (ii) Making said two or more precharge switches of 
all into an ON state, while making said all sampling switches into an OFF state By measuring the current 
which flows between the precharge signal lines by which electrical installation is carried out to the data line 
which impresses a predetermined electrical potential difference and this adjoins each other between the 
precharge signal lines by which electrical installation is carried out to the data line which adjoins each other 
The inspection approach of the active-matrix substrate characterized by conducting shunt evaluation of two 
or more of said data lines. 

[Claim 12] Making said two or more precharge switches of all into an ON state, while being the inspection 
approach of a active-matrix substrate given in claims 2-6 and making all the (i) aforementioned sampling 
switches into an OFF state measuring the current which impresses a predetermined electrical potential 
difference to said precharge signal line, and flows on said picture signal line — or (ii) Making into an ON 
state two or more precharge switches of all driven to coincidence with said precharge circuit driving signal, 
while making said all sampling switches into an OFF state The inspection approach of the active-matrix 
substrate characterized by conducting leak inspection of said sampling switch by measuring the current 
which impresses a predetermined electrical potential difference to said picture signal line, and flows to said 
precharge signal line. 

[Claim 13] Making said two or more precharge switches of all into an OFF state, while being the inspection 
approach of a active-matrix substrate given in claims 2-6 and making all the (i) aforementioned sampling 
switches into an ON state measuring the current which impresses a predetermined electrical potential 
difference to said precharge signal line, and flows on said picture signal line — or (ii) by measuring the 
current which impresses a predetermined electrical potential difference to said picture signal line, and flows 
to said precharge signal line, making said two or more precharge switches of all into an OFF state, while 
making said all sampling switches into an ON state The inspection approach of the active-matrix substrate 
characterized by conducting leak inspection of said precharge switch. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention by forming driver elements, such as various wiring, such as the 
scanning line and the data line, and a thin film transistor (TFT being called suitably below), etc. on the 
substrate, and pinching liquid crystal between opposite substrates The active-matrix substrate which 
constitutes the liquid crystal equipment of a active-matrix drive method etc., It belongs to liquid crystal 
equipment equipped with this and electronic equipment, and a list at the technical field of various kinds of 
electrical property inspection approaches in such a active-matrix substrate. It belongs to technical fields, 
such as a active-matrix substrate of the format that circumference circuits, such as a precharge circuit and an 
inspection circuit, are especially formed on a substrate. 
[0002] 

[Description of the Prior Art] It is common that much pixel electrodes and TFT(s) are conventionally 
prepared on a glass substrate at many the scanning lines and the data-line lists which were arranged in all 
directions, respectively corresponding to each of these intersections in the active-matrix substrate for the 
liquid crystal equipments of the active-matrix drive method by TFT drive. Such a active-matrix substrate 
constitutes liquid crystal equipment by being stuck by an opposite substrate and the sealant and enclosing 
liquid crystal among both substrates. As for the faulty active-matrix substrate with which various wiring 
formed on the substrate has disconnected and short-circuited especially here, or TFT has produced leakage 
current, it is desirable from viewpoints of manufacture, such as increase in efficiency and low-cost-izing, to 
discover the active-matrix substrate concerned by which two or more formation was carried out before the 
scribe process separated mutually, and not to carry it in at degree process the front like the assembler who 
assembles the active-matrix substrate concerned to liquid-crystal equipment, and on a mother substrate. So, 
in addition to a scanning-line drive circuit, a data-line drive circuit, a sampling circuit, a precharge circuit, 
etc., the inspection circuit constituted possible [ activation of electrical property inspection of the active- 
matrix substrate concerned before being assembled by liquid crystal equipment ] may be established in this 
kind of active-matrix substrate as one of the circumference circuits formed in the boundary region of a 
screen-display field. 

[0003] Two or more checking terminals for inputting or measuring the inspection signal supplied to the data 
line through checking driving signals, these switching elements, etc. for such an inspection circuit being 
equipped with switching elements, such as two or more TFT(s) connected to two or more data lines, 
respectively, and driving these switching elements are prepared on a substrate at dedication, and checking 
wiring to which from these checking terminals to an inspection circuit is connected further is prepared in 
dedication, and — for example, the thing for which a checking driving signal is inputted to predetermined 
timing, applying a probe to a checking terminal and inputting the checking signal of a predetermined 
electrical potential difference into it — the shut down inspection of two or more data lines, and open-circuit 
inspection — further — electrical property inspection of leak inspection of a sampling switch etc. — the unit 
of each data line — or it is constituted so that it can carry out in the unit of the group of two or more data 
lines. 

[0004] On the other hand, among above-mentioned circumference circuits, especially a precharge circuit is 
the timing preceded with the picture signal supplied from a data-line drive circuit to the data line for the 
purpose of reduction of improvement in a contrast ratio, the stability of the potential level of the data line, 
and the Rhine unevenness on a display screen etc., and is a circuit which mitigates the load at the time of 
writing a picture signal in the data line by supplying a precharge signal. In case a picture signal will be 
written in the data line in 1H reversal drive method which reverses the electrical potential difference which 
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is reversed a predetermined period, and drives for example, impresses the electrical-potential-difference 
polarity of the data line usually performed to liquid crystal for every scanning line if the precharge signal is 
beforehand written in the data line in order to carry out the alternating current drive especially of the liquid 
crystal, required quantity of electricity can be lessened notably. For example, an example of such a 
precharge circuit is indicated by JP,7-295520,A. Moreover, a sampling circuit is a circuit which samples a 
picture signal, in order to supply the picture signal of high frequency to each data line stably to 
predetermined timing synchronizing with a scan signal. 

[0005] Here, if the substrate size of the liquid crystal equipment equipped with the circumference circuit on 
the substrate as mentioned above is the same, the screen-display field specified by two or more picture 
element parts arranged in the shape of a matrix, i.e., the field as which an image is actually displayed by 
change of the orientation condition of liquid crystal on liquid crystal equipment, is made so good that it is 
large as a fundamental request of a display. Therefore, it is common that circumference circuits including 
the inspection circuit and precharge circuit which were mentioned above are established in a long and 
slender circumference part with the narrow substrate located in the perimeter of a screen-display field. 
[0006] 

[Problem(s) to be Solved by the Invention] However, if it is going to establish both the inspection circuits 
and precharge circuits which were mentioned above in the circumference part of a active-matrix substrate, 
the trouble that reservation of the formation field of TFT, leading about of wiring, etc. which constitute 
these circuits become difficult will arise. That is, when it prepares in the above-mentioned narrow long and 
slender circumference part to a sampling circuit, a precharge circuit, an inspection circuit, etc. in addition to 
a scanning-line drive circuit or a data-line drive circuit, there is a trouble that it becomes difficult to design 
these circumference circuits so that a specific specification may be met. 

[0007] About the checking terminal which is needed when preparing especially an inspection circuit, the 
area of a terminal area becomes about lOOmicrometerxlOOmicrometer from the relation of standing a probe. 
That is, there is a trouble that the precious field on such a substrate side will be occupied for inspection 
conducted before the assembly of liquid crystal equipment. In addition, since the checking terminal prepared 
on the substrate side in this way usually consists of metal thin films, such as aluminum (aluminum), etc. and 
is left behind as it is also at the time of un-using it after inspection, it also has the trouble that it corrodes 
after being produced commercially, and liquid crystal equipment is not worsened or the quality of a display 
image may be reduced. 

[0008] This invention is made in view of the trouble mentioned above, and let it be a technical problem to 
provide with the inspection approach of this active-matrix substrate the active-matrix substrate, the liquid 
crystal equipment using this, and the electronic equipment list for [ which realizes a precharge function and 
a checking feature using the comparatively narrow field on a substrate ] liquid crystal equipments. 
[0009] 

[Means for Solving the Problem] In order that a active-matrix substrate according to claim 1 may solve the 
above-mentioned technical problem Two or more scanning line and two or more data lines which are the 
active-matrix substrates for constituting the liquid crystal equipment with which it comes to pinch liquid 
crystal between the substrates of a pair, and carry out a phase crossover on one substrate of the substrates of 
said pair, The scanning-line drive circuit which supplies a scan signal to said two or more scanning lines, 
and a picture signal supply means to be formed in the end side of two or more of said data lines, and to 
supply a picture signal to said two or more data lines, Two or more picture element parts by which an active 
drive is carried out based on said scan signal with which it is prepared in the shape of a matrix, and is 
supplied through two or more of said scanning line and said two or more data lines, and said picture signal, 
respectively, It is prepared in the other end side of two or more of said data lines. While supplying an 
inspection signal to said two or more data lines at least, respectively at the time of inspection, it is 
characterized by having the precharge [ inspection-cum-] circuit which precedes the precharge signal of a 
predetermined voltage level with said picture signal at the time of normal operation, and is supplied to said 
two or more data lines, respectively. 

[0010] According to the active-matrix substrate according to claim 1, a picture signal supply means to 
supply a picture signal to two or more data lines is formed in the end side of two or more data lines, and the 
precharge [ inspection-cum-] circuit is established in the other end side of two or more data lines. Here, at 
the time of inspection, the inspection signal for performing electrical property inspection of a predetermined 
class to two or more data lines at least is supplied by the precharge [ inspection-cum-] circuit, respectively. 
Therefore, electrical property inspection of predetermined classes, such as the disconnection or open-circuit 
inspection to the picture element part connected to each data line located among both, respectively or this, 
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and shunt evaluation, can be conducted using a precharge [ inspection-cum-] circuit, and a picture signal 
supply means. 

[001 1] On the other hand, at the time of normal operation, the precharge signal of a predetermined voltage 
level precedes with the picture signal supplied from a picture signal supply means, and is supplied to two or 
more data lines by the precharge [ inspection-cum-] circuit, respectively. And a picture signal is supplied to 
two or more data lines by the picture signal supply means. That is, supply of the picture signal over each 
data line which precharge about each data line was performed by the precharge [ inspection-cum-] circuit, 
and was precharged will be performed by the picture signal supply means good. 

[0012] As mentioned above, since a precharge [ inspection-cum-] circuit has a checking feature in the case 
of inspection carried out a front, in front of a scribe process, etc. and has a precharge function like the 
assembler to liquid-crystal equipment in the case of the normal operation after the assembly to liquid-crystal 
equipment, a substrate top field required in order to realize these two functions is notably small, and ends as 
compared with the case where an inspection circuit and a precharge circuit are separately established in the 
circumference part of a substrate like before. 

[0013] A active-matrix substrate according to claim 2 is set to a active-matrix substrate according to claim 1. 
Said precharge [ inspection-cum-] circuit It is constituted including two or more precharge switches which 
carry out the switching output of the precharge signal inputted through a precharge signal line according to a 
precharge circuit driving signal, respectively, and are supplied to said two or more data lines as said 
inspection signal or said precharge signal, respectively. A sampling circuit with two or more sampling 
switches which said picture signal supply means samples the picture signal inputted through a picture signal 
line according to a sampling circuit driving signal, respectively, and are supplied to said two or more data 
lines as said picture signal, respectively, It is characterized by being constituted including the data-line drive 
circuit which supplies said sampling circuit driving signal to said two or more sampling switches, 
respectively. 

[0014] According to the active-matrix substrate according to claim 2, two or more sampling switches which 
can be set to a sampling circuit are constituted so that the picture signal inputted through a picture signal line 
may be sampled according to a sampling circuit driving signal, respectively, and the data-line drive circuit is 
constituted so that a sampling circuit driving signal may be supplied to two or more sampling switches, 
respectively. Here, in a precharge circuit, according to a precharge circuit driving signal, a switching output 
is carried out by two or more precharge switches, and the precharge signal inputted through a precharge 
signal line is supplied to two or more data lines as an inspection signal, respectively at the time of 
inspection. Therefore, electrical property inspection of the predetermined class over each data line located, 
respectively between two or more precharge switches and two or more sampling switches can be conducted 
using a precharge switch, a sampling switch, and a data-line drive circuit. 

[0015] On the other hand, in a precharge circuit, according to a precharge circuit driving signal, a switching 
output is carried out by two or more precharge switches, and the precharge signal inputted through a 
precharge signal line is supplied to two or more data lines as a precharge signal, respectively at the time of 
normal operation. And in a picture signal supply means, if a sampling circuit driving signal is supplied to 
two or more sampling switches by the data-line drive circuit, respectively, according to a sampling circuit 
driving signal, the picture signal inputted through a picture signal line will be sampled by two or more 
sampling switches, respectively, and will be supplied to two or more data lines as a picture signal, 
respectively. That is, precharge about each data line will be performed by the precharge [ inspection-cum-] 
circuit, and supply of the picture signal over each precharged data line will be performed by the picture 
signal supply means good. 

[0016] In a active-matrix substrate according to claim 2, said data line is connected to a source electrode, 
and, as for a active-matrix substrate according to claim 3, said precharge signal line is characterized by 
consisting of a thin film transistor by which connected with the drain electrode and said precharge circuit 
drive signal line was connected to the gate electrode, respectively, as for said two or more precharge 
switches. 

[0017] The thin film transistor which makes two or more precharge switches will be in an ON state, 
respectively, if a precharge circuit driving signal is supplied to a gate electrode through a precharge circuit 
drive signal line, and according to the active-matrix substrate according to claim 3, it supplies the precharge 
signal supplied to a drain electrode through a precharge signal line from a source electrode as a precharge 
signal as an inspection signal to the data line at the time of normal operation at the time of inspection. 
[0018] Therefore, at the time of inspection, electrical property inspection of the predetermined class over 
each data line located between these thin film transistors and two or more sampling switches, respectively 
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can be conducted using the switching operation of these thin film transistors. Moreover, using the switching 
operation of these thin film transistors, precharge about each data line will be performed and supply of the 
picture signal over each precharged data line will be performed by the picture signal supply means good at 
the time of normal operation. 

[0019] A active-matrix substrate according to claim 4 is characterized by said thin film transistor consisting 
of one of an N channel mold transistor, a P channel mold transistor, and complementary transistors in a 
active-matrix substrate according to claim 3. 

[0020] According to the active-matrix substrate according to claim 4, using TFT of an N channel mold 
transistor and a P channel mold transistor, i.e., a piece channel, and the switching operation of the precharge 
switch which consists of a complementary transistor constituted from an N channel mold transistor and a P 
channel mold transistor, electrical property inspection of a predetermined class can be ensured at the time of 
inspection, and precharge can be ensured at the time of normal operation. 

[0021] A active-matrix substrate according to claim 5 is set to a active-matrix substrate given in any 1 term 
of claims 2-4. Said data-line drive circuit The shift register of one sequence which carries out the sequential 
output of the transfer signal from each stage, After restricting the time amount die length of said transfer 
signal so that said transfer signal outputted almost simultaneously from two stages in this shift register 
which adjoin each other may not lap mutually in time, it is characterized by having the wave control circuit 
outputted as said sampling circuit driving signal. 

[0022] According to the active-matrix substrate according to claim 5, if the sequential output of the transfer 
signal is carried out from each stage of the shift register of one sequence, after the time amount die length of 
a transfer signal is restricted by the wave control circuit, it will be outputted by it as a sampling circuit 
driving signal, so that the transfer signal outputted almost simultaneously from this shift register may not lap 
mutually in time. Therefore, it originates in actuation of the sampling switch corresponding to the time lap 
in the transfer signal which gets mixed up, and the situation where a picture signal, an inspection signal, and 
a precharge signal will be supplied ranging over two or more data lines can be prevented, and if a precharge 
signal is made into two sequences even when it can be managed with one sequence and will perform the 
above-mentioned 1H reversal drive, if the precharge signal and precharge circuit driving signal which will 
be supplied to a precharge [ inspection-cum-] circuit if constituted in this way are the case where 1H 
reversal drive like the above-mentioned is not performed, respectively, it is sufficient for them with one 
sequence a precharge circuit driving signal. Therefore, as compared with the case where a sampling switch 
is driven by the data-line drive circuit based on the transfer signal of two or more sequences outputted from 
the shift register of two or more sequences, the number of I/O wiring for a precharge signal or precharge 
circuit driving signals concerning a precharge [ inspection-cum-] circuit or input/output terminals can be 
reduced sharply. 

[0023] A active-matrix substrate according to claim 6 is characterized by constituting said two or more 
picture element parts including the thin film transistor for an active drive, respectively, and said precharge 
[ inspection-cum-] circuit consisting of same film as the thin film transistor of said picture element part 
including the thin film transistor formed in coincidence in a active-matrix substrate given in any 1 term of 
claims 1-5. 

[0024] Since it is formed in coincidence from the film with same thin film transistor in a picture element 
part and thin film transistor in a precharge [ inspection-cum-] circuit according to the active-matrix substrate 
according to claim 6, manufacture of these thin film transistors is comparatively easy, and can attain low 
cost-ization of the whole equipment. 

[0025] Liquid crystal equipment according to claim 7 is characterized by equipping any 1 term of claims 1 -6 
with the active-matrix substrate of a publication, the substrate of another side of the substrates of said pair, 
and said liquid crystal. 

[0026] According to liquid crystal equipment according to claim 7, it has the active-matrix substrate of this 
invention mentioned above, and is constituted, and since various kinds of pre- electrical property inspection 
is ensured, it is as reliable as an assembler. Moreover, since neither I/O wiring only for an inspection circuit 
or inspection circuits nor an input/output terminal exists, the circumference circuit for performing normal 
operation, such as a precharge circuit, a sampling circuit, a data-line drive circuit, and a scanning-line drive 
circuit, can form with allowances. 

[0027] Liquid crystal equipment according to claim 8 is set to liquid crystal equipment according to claim 7. 
The seal member which sticks the substrate of said pair in the perimeter of the screen-display field specified 
by said two or more picture element parts, and surrounds said liquid crystal, It has further circumference 
abandonment of the protection-from-light nature formed along with the profile of said screen-display field at 
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the substrate of said another side between said seal members and said screen-display fields. At least one side 
of the I/O wiring of said precharge [ inspection-cum-] circuit and said precharge [ inspection-cum-] circuit is 
characterized by being prepared in the location which counters said circumference abandonment. 
[0028] According to liquid crystal equipment according to claim 8, circumference abandonment of 
protection-from-light nature is formed along with the profile of a screen-display field at the 2nd substrate 
between the seal member and the screen-display field on the substrate (namely, opposite substrate) of 
another side. And either [ at least ] a precharge [ inspection-cum-] circuit or its I/O wiring is prepared in one 
substrate in the location (henceforth "the bottom of circumference abandonment") which counters 
circumference abandonment. Here, a precharge [ inspection-cum-] circuit is a circuit of an alternating 
current drive fundamentally at the time of normal operation. For this reason, while faces the liquid crystal 
which was surrounded by the seal member and pinched among both substrates, and even if it prepares a 
precharge [ inspection-cum-] circuit, and its I/O wiring in a substrate part, the problem of degradation of the 
liquid crystal by direct-current- voltage impression is not produced. And in this way, by preparing a 
precharge [ inspection-cum-] circuit, and its I/O wiring in the bottom of circumference abandonment, it can 
have allowances and for example, a scanning-line drive circuit and a data-line drive circuit can be formed in 
the circumference part of a narrow long and slender substrate. 

[0029] Electronic equipment according to claim 9 is characterized by having liquid crystal equipment 
according to claim 8. 

[0030] Since according to electronic equipment according to claim 9 it has liquid crystal equipment of this 
invention mentioned above and is constituted, the miniaturization is attained, high definition actuation is 
possible, and, moreover, it is reliable. 

[0031] The inspection approach of a active-matrix substrate according to claim 10 Making said two or more 
precharge switches of all into an ON state, while being the inspection approach of inspecting the active- 
matrix substrate of a publication and carrying out normal operation of the (i) aforementioned data-line drive 
circuit to claims 2-6 measuring the current which impresses a predetermined electrical potential difference 
to said precharge signal line, and flows on said picture signal line — or (ii) Making into an ON state two or 
more precharge switches of all driven to coincidence with said precharge circuit driving signal, while 
carrying out normal operation of said data-line drive circuit By measuring the current which impresses a 
predetermined electrical potential difference to said picture signal line, and flows to said precharge signal 
line, it is characterized by conducting disconnection or open-circuit inspection of two or more of said data 
lines. 

[0032] A predetermined electrical potential difference is impressed to a precharge signal line, making two or 
more precharge switches of all into an ON state according to the inspection approach of a active-matrix 
substrate according to claim 10, while carrying out normal operation of the (i) data-line drive circuit. Then, 
the predetermined electrical potential difference impressed to the precharge signal line is impressed to each 
data line through the precharge switch made into the ON state. And since it is turned on in the group unit 
which a sampling switch becomes from a data-line unit or two or more data lines, when each data line and 
each picture signal line are made into switch-on, a current flows on a picture signal line. Then, the current 
which flows on this picture signal line is measured, and if it compares with the reference current obtained 
when the picture element part connected to the data line or this is in a normal state, disconnection or an open 
circuit of the data line can be inspected in the group unit which consists of a data-line unit or two or more 
data lines. 

[0033] Or a predetermined electrical potential difference is impressed to a picture signal line, making into an 
ON state two or more precharge switches of all driven to coincidence with a precharge circuit driving signal, 
while carrying out normal operation of the (ii) data-line drive circuit. Then, the predetermined electrical 
potential difference impressed to the picture signal line is sampled by the sampling switch, and is impressed 
to each data line. And since the precharge switch is turned on and each data line and a precharge signal line 
are made into switch-on, a current flows to a precharge signal line with the electrical potential difference 
impressed to each data line. Then, if it compares with the reference current obtained when the current which 
flows to this precharge signal line is measured and the data line etc. is in a normal state, disconnection or an 
open circuit of the data line can be inspected in the group unit which consists of a data-line unit or two or 
more data lines. 

[0034] The inspection approach of a active-matrix substrate according to claim 1 1 Making said two or more 
precharge switches of all into an OFF state, while being the inspection approach of inspecting the active- 
matrix substrate of a publication to claims 2-6 and making all the (i) aforementioned sampling switches into 
an ON state measuring the current which flows between the picture signal lines by which electrical 
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installation is carried out to the data line which impresses a predetermined electrical potential difference and 
this adjoins each other between the picture signal lines by which electrical installation is carried out to the 
data line which adjoins each other — or (ii) Making said two or more precharge switches of all into an ON 
state, while making said all sampling switches into an OFF state By measuring the current which flows 
between the precharge signal lines by which electrical installation is carried out to the data line which 
impresses a predetermined electrical potential difference and this adjoins each other between the precharge 
signal lines by which electrical installation is carried out to the data line which adjoins each other, it is 
characterized by conducting shunt evaluation of two or more of said data lines. 

[0035] A predetermined electrical potential difference is impressed between the picture signal lines by 
which electrical installation is carried out to the data line which adjoins each other, making two or more 
precharge switches of all into an OFF state according to the inspection approach of a active-matrix substrate 
according to claim 11, while making all the (i) sampling switches into an ON state. Then, although a 
predetermined electrical potential difference is impressed to the data line from a picture signal line through a 
sampling switch, since all precharge switches are turned off, the data line which adjoins each other is 
insulated mostly mutually, and the current should not flow between picture signal lines. Then, if it compares 
with the reference current obtained when the current which flows between the picture signal lines by which 
electrical installation is carried out to the data line which adjoins each other is measured and the data line 
etc. is in a normal state in this condition (close to about 0), the short circuit of the data line can be inspected 
in the group unit which consists of a data-line unit or two or more data lines. 

[0036] Or a predetermined electrical potential difference is impressed between the precharge signal lines by 
which electrical installation is carried out to the data line which adjoins each other, making two or more 
precharge switches of all into an ON state, while making all the (ii) sampling switches into an OFF state. 
Then, although a predetermined electrical potential difference is impressed to the data line from a precharge 
signal line through a precharge switch, since all sampling switches are turned off, the data line which 
adjoins each other is insulated mostly mutually, and the current should not flow between precharge signal 
lines. Then, if it compares with the reference current obtained when the current which flows between the 
precharge signal lines by which electrical installation is carried out to the data line which adjoins each other 
is measured and the data line is in a normal state in this condition (close to about 0), the short circuit of the 
data line can be inspected in the group unit which consists of a data-line unit or two or more data lines. 
[0037] The inspection approach of a active-matrix substrate according to claim 12 Making said two or more 
precharge switches of all into an ON state, while being the inspection approach of inspecting the active- 
matrix substrate of a publication to claims 2-6 and making all the (i) aforementioned sampling switches into 
an OFF state measuring the current which impresses a predetermined electrical potential difference to said 
precharge signal line, and flows on said picture signal line — or (ii) Making into an ON state two or more 
precharge switches of all driven to coincidence with said precharge circuit driving signal, while making said 
all sampling switches into an OFF state By measuring the current which impresses a predetermined 
electrical potential difference to said picture signal line, and flows to said precharge signal line, it is 
characterized by conducting leak inspection of said sampling switch. 

[0038] A predetermined electrical potential difference is impressed to a precharge signal line, making two or 
more precharge switches of all into an ON state according to the inspection approach of a active-matrix 
substrate according to claim 12, while making all the (i) sampling switches into an OFF state. Then, 
although a predetermined electrical potential difference is impressed to the data line from a precharge signal 
line through a precharge switch, since all sampling switches are turned off, a current should not flow on a 
picture signal line from the data line with the predetermined electrical potential difference of the data line. 
Then, if it compares with the reference current obtained when the current which flows on a picture signal 
line is measured and a sampling switch is in a normal state in this condition (close to about 0), leak of a 
sampling switch can be inspected in the group unit which consists of a data-line unit or two or more data 
lines. 

[0039] Or a predetermined electrical potential difference is impressed to a picture signal line, making into an 
ON state two or more precharge switches of all driven to coincidence with a precharge circuit driving signal, 
while making all the (ii) sampling switches into an OFF state. Then, since all sampling switches are turned 
off, a current should not flow to a precharge signal line through the data line and a precharge switch with the 
predetermined electrical potential difference of a picture signal line. Then, if it compares with the reference 
current obtained when the current which flows to a precharge signal line is measured and a sampling switch 
is in a normal state in this condition (close to about 0), leak of a sampling switch can be inspected in the 
group unit which consists of a data-line unit or two or more data lines. 
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[0040] The inspection approach of a active-matrix substrate according to claim 1 3 Making said two or more 
precharge switches of all into an OFF state, while being the inspection approach of inspecting the active- 
matrix substrate of a publication to claims 2-6 and making all the (i) aforementioned sampling switches into 
an ON state measuring the current which impresses a predetermined electrical potential difference to said 
precharge signal line, and flows on said picture signal line — or (ii) by measuring the current which 
impresses a predetermined electrical potential difference to said picture signal line, and flows to said 
precharge signal line, making said two or more precharge switches of all into an OFF state, while making 
said all sampling switches into an ON state It is characterized by conducting leak inspection of said 
precharge switch. 

[0041] A predetermined electrical potential difference is impressed to a precharge signal line, making two or 
more precharge switches of all into an OFF state according to the inspection approach of a active-matrix 
substrate according to claim 13, while making all the (i) sampling switches into an ON state. Then, since all 
precharge switches are turned off, a current should not flow on a picture signal line through the data line and 
a sampling switch with the predetermined electrical potential difference of a precharge signal line. Then, if it 
compares with the reference current obtained when the current which flows on a picture signal line is 
measured and a precharge switch is in a normal state in this condition (close to about 0), leak of a precharge 
switch can be inspected in the group unit which consists of a data-line unit or two or more data lines. 
[0042] Or a predetermined electrical potential difference is impressed to a picture signal line, making two or 
more precharge switches of all into an OFF state, while making all the (ii) sampling switches into an ON 
state. Then, although a predetermined electrical potential difference is impressed to the data line from a 
picture signal line through a sampling switch, since all precharge switches are turned off, a current should 
not flow from the data line to a precharge signal line with the predetermined electrical potential difference 
of the data line. Then, if it compares with the reference current obtained when the current which flows to a 
precharge signal line is measured and a precharge switch is in a normal state in this condition (close to about 
0), leak of a precharge switch can be inspected in the group unit which consists of a data-line unit or two or 
more data lines. 

[0043] Such an operation and other gains of this invention are made clear from the gestalt of the operation 

explained below. 

[0044] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a 
drawing. 

[0045] (Configuration of a active-matrix substrate) The configuration of the gestalt of operation of the 
active-matrix substrate of this invention is explained based on drawing 3 from drawing 1 . 
[0046] First, the circuitry of the whole active-matrix substrate is explained with reference to drawing 1 . 
Drawing 1 is representative circuit schematics, such as various wiring, a circumference circuit, etc. which 
were established in the active-matrix substrate. 

[0047] The active-matrix substrate is equipped with the TFT array substrate 1 which consists of a quartz 
substrate, hard glass, a silicon substrate, etc. in drawing 1 . Two or more pixel electrodes 1 1 prepared in the 
shape of a matrix on the TFT array substrate 1, The data line 35 which two or more arrays are carried out in 
the direction of X, and is extended along the direction of Y, respectively, The scanning line 31 which two or 
more arrays are carried out in the direction of Y, and is extended along the direction of X, respectively, 
While intervening between each data line 35 and the pixel electrode 11, respectively, two or more TFT30 as 
an example of the switching element which controls the switch-on and the non-switch-on between these 
according to the scan signals Yl, Y2, --, Ym supplied through the scanning line 31, respectively, 
respectively is formed. Moreover, on the TFT array substrate 1, capacity line 31' which is wiring for storage 
capacitance 70 is formed almost in parallel along with the scanning line 31, and storage capacitance 70 is 
added to the pixel electrode 1 1 . Thereby, parasitic capacitance can prevent degradation of display grace, 
such as a flicker produced owing to. In addition, although storage capacitance 70 is formed, the scanning 
line 31 of the preceding paragraph may be used as an electrode for storage capacitance formation. If such a 
configuration is taken, since it is not necessary to prepare capacity line 3 1 a pixel numerical aperture can be 
raised and bright liquid crystal equipment can be offered. By the way, the picture signals SI, S2, — , Sn 
written in the data line 35 may be supplied to line sequential, and you may make it supply them to this order 
for every group to two or more data-line 35 comrades which adjoin each other. Thus, two or more data lines 
35 which adjoin each other are driven to coincidence, by shifting the phase of a picture signal, it becomes 
possible to reduce the drive frequency of a data-line drive circuit, and circuit reliability and low-power- 
ization can be realized. 
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[0048] At the time of the inspection in the preceding paragraph story further assembled by liquid crystal 
equipment 200 (it mentions later) on the TFT array substrate 1 The checking feature which conducts various 
kinds of electric inspection, such as disconnection of the TFT30 grade of the picture element part connected 
to the data line 35 or this or open-circuit inspection, and shunt evaluation, The precharge signal NRS of a 
predetermined voltage level to two or more data lines 35 at the time of the normal operation of liquid crystal 
equipment 200 Picture signals SI and S2, — , The precharge [ inspection-eum-] circuit 201 equipped with 
both functions with the precharge function which precedes with Sn and is supplied, respectively, The 
sampling circuit 301 which samples picture signals SI, S2, — , Sn, and is supplied to two or more data lines 
35, respectively, the data-line drive circuit 101, and the scanning-line drive circuit 104 are formed. 
[0049] The scanning-line drive circuit 104 impresses the scan signals Yl, Y2, --, Ym to the scanning line 31 
(gate electrode line) by line sequential in pulse to predetermined timing based on the power source supplied 
from an external control circuit, a reference clock CLY, its reversal clock, etc. 

[0050] Based on the power source supplied from an external control circuit, a reference clock CLX, its 
reversal clock, etc., according to the timing which impresses the scan signals Yl, Y2, — , Ym, the sampling 
circuit driving signals SHI, SH2, --, SHn are minded every data line 35, and the scanning-line drive circuit 
104 minds [ 301 ] the sampling circuit drive signal line 306, and supplies the data-line drive circuit 101 to 
predetermined timing about picture signal line 304 each. 

[0051] As a switching element, it has TFT202 every data line 35, the precharge signal line 204 is connected 
to the drain or source electrode of TFT202, and, as for the precharge [ inspection-cum-] circuit 201, the 
precharge circuit drive signal line 206 is connected to the gate electrode of TFT202. And the power source 
of a predetermined electrical potential difference required at the time of normal operation, in order to write 
in the precharge signal NRS from an external power through the precharge signal line 204 is supplied, and 
the precharge circuit driving signal NRG is supplied from an external control circuit so that the precharge 
signal NRS may be written in through the precharge circuit drive signal line 206 to the timing preceded with 
picture signals SI, S2, — , Sn about each data line 35. The precharge [ inspection-cum-] circuit 201 supplies 
the precharge signal NRS (image auxiliary signal) which is preferably equivalent to the picture signals SI, 
S2, — , Sn of middle gradation level. Moreover, at the time of inspection, that electric inspection of a 
predetermined class should be carried out like the after-mentioned, a checking electrical potential difference 
is impressed to the data line 35, or the precharge [ inspection-cum-] circuit 201 is constituted so that it may 
be possible to pass a checking current. 

[0052] The sampling circuit 301 is equipped with TFT302 every data line 35, the picture signal line 304 is 
connected to the source electrode of TFT302, and the sampling circuit drive signal line 306 is connected to 
the gate electrode of TFT302. And these will be sampled if picture signals SI, S2, -, Sn are inputted 
through the picture signal line 304. That is, if the sampling circuit driving signals SHI, SH2, — , SHn are 
inputted from the data-line drive circuit 101 through the sampling circuit drive signal line 306, sequential 
impression of the picture signals SI, S2, — , Sn will be carried out about picture signal line 304 each at the 
data line 35. 

[0053] Thus, it consists of gestalten of this operation so that the data line 35 may be chosen for [ every ], but 
you may constitute so that the data line 35 may be packed two or more [ every ] and coincidence selection 
may be made. For example, according to the write-in property of TFT302 which constitutes a sampling 
circuit 301, and the frequency of a picture signal, the picture signals SI, S2, --, Sn by which phase expansion 
was carried out may be supplied to two or more phases (for example, a three phase circuit, six phases, 12 
phases, --) from the picture signal line 304, and you may constitute so that these may be sampled to 
coincidence for every group. Under the present circumstances, as for it being the need, only the number of 
phase expansions cannot be overemphasized by the picture signal line 304 at least. 

[0054] Next, the concrete circuitry of TFT 202 and 302 which constitutes the precharge [ inspection-cum-] 
circuit 201 and a sampling circuit 301 is explained with reference to drawing 2 and drawing 3 , respectively. 
In addition, drawing 2 is the circuit diagram showing various kinds of TFT(s) which constitute TFT202 of 
the precharge [ inspection-cum-] circuit 201, and drawing 3 is the circuit diagram showing various kinds of 
TFT(s) which constitute TFT302 of a sampling circuit 301. 

[0055] As shown in drawing 2 (1), TFT202 (refer to drawing 1 ) of the precharge circuit 201 may consist of 
N channel mold TFT202a, as shown in drawing 2 (2), may consist of P channel mold TFT202b, and may 
consist of complementary-type TFT202c which consists of the N channel mold TFT and the P channel mold 
TFT as shown in drawing 2 (3). In addition, the precharge circuit driving signals 206a and 206b inputted in 
drawing 2 (3) through the precharge circuit drive signal line 206 shown in drawing 1 from drawing 2 (1) are 
inputted into each TFT(s) 202a-202c as gate voltage. The precharge signal NRS inputted through the 
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precharge signal line 204 similarly shown in drawing 1 is inputted into each TFT(s) 202a-202c as a source 
electrical potential difference. Precharge circuit driving signal 206a impressed to N channel mold TFT202a 
as gate voltage and precharge circuit driving signal 206b impressed to P channel mold TFT202b as gate 
voltage are reversal signals mutual. Therefore, in constituting the precharge circuit 201 from 
complementary-type TFT202c, at least two or more precharge circuit drive signal lines 206 are needed. 
Thus, when the precharge circuit drive signal line 206 becomes two or more, one screen-display field side 
may be wired intensively, and you may wire from the both sides of a screen-display field combining the 
precharge signal line 204. or — for example, precharge circuit driving signal 206a may be reversed with an 
inverter before [ that each or plurality adjoins each other ] complementary-type TFT202c, and precharge 
circuit driving signal 206b may be formed. 

[0056] As shown in drawing 3 (1), TFT302 (refer to drawing 1 ) of a sampling circuit 301 may consist of N 
channel mold TFT302a, as shown in drawing 3 (2), it may consist of P channel mold TFT302b, and as 
shown in drawing 3 (3), it may consist of complementary-type TFT302c. In addition, the picture signal VID 
inputted in drawing 3 (3) through the picture signal line 304 shown in drawing 1 from drawing 3 (1) is 
inputted into each TFT(s) 302a-302c as a source electrical potential difference. The sampling circuit driving 
signals 306a and 306b inputted through the sampling circuit drive signal line 306 from the data-line drive 
circuit 101 similarly shown in drawing 1 are inputted into each TFT(s) 302a-302c as gate voltage. 
Moreover, also in a sampling circuit 301, sampling circuit driving signal 306a impressed to N channel mold 
TFT302a as gate voltage and sampling circuit driving signal 306b impressed to P channel mold TFT302b as 
gate voltage are reversal signals like the case of the above-mentioned precharge circuit 201 mutual. 
Therefore, in constituting a sampling circuit 301 from complementary-type TFT302c, sampling circuit 
driving signal 306a and at least two or more sampling circuit drive signal lines 306 for 306b are needed. 
[0057] Next, the configuration and actuation of the precharge [ inspection-cum-] circuit 201 with which 
liquid crystal equipment 200 was equipped are further explained to a detail. 

[0058] (Precharge function of a precharge [ inspection-cum-] circuit) First, drawing 4 is referred to and the 
precharge function by the precharge [ inspection-cum-] circuit 201 at the time of the normal operation of 
liquid crystal equipment 200 is explained. In addition, drawing 4 is the timing chart of the various signals at 
the time of the normal operation of a precharge [ inspection-cum-] circuit. 

[0059] As shown in drawing 4 , the clock signal (CLX) which specifies the selection time amount tl (dot 
frequency) per pixel is inputted into the shift register which the data-line drive circuit 101 has as criteria of a 
horizontal scanning, but if a transfer start signal (DX) is inputted, sequential supply of the transfer signals 
XI and X2 and — will be carried out from this shift register. In each horizontal scanning period, a precharge 
circuit driving signal (NRG) is supplied to the timing preceded with the input of such a transfer start signal 
(DX). While the clock signal (CLY) made into the criteria of a vertical scanning more specifically becomes 
high-level, after a picture signal (VID) inverts on the basis of the electrical-potential-difference central value 
(VID core) of a signal, a precharge circuit driving signal (NRG) is made high-level after the time amount t3 
progress which is a margin until it carries out precharge from these polarity reversals. On the other hand, let 
a precharge signal (NRS) be the predetermined level of a picture signal (VID) and like-pole nature in a 
horizontal blanking interval corresponding to reversal of a picture signal (VID). Therefore, precharge is 
performed in the time amount t2 by which a precharge circuit driving signal (NRG) is made high-level. And 
let a precharge circuit driving signal (NRG) be a low level by making a margin after before, i.e., precharge, 
ends only time amount t4 rather than the time of a horizontal blanking interval expiring and an effective 
display period starting until a picture signal is written in into time amount t4. As mentioned above, in each 
horizontal blanking interval, the precharge [ inspection-cum-] circuit 201 precedes a precharge signal (NRS) 
with a picture signal, and supplies it to two or more data lines 35. 

[0060] (Checking feature of a precharge [ inspection-cum-] circuit) Next, with reference to drawing 8 , the 
checking feature of the precharge [ inspection-cum-] circuit 201 is explained from drawing 5 . In addition, 
drawing 5 (a) is the circuit diagram of the example of 1 configuration of the data-line drive circuit 101 in the 
condition of conducting shut down inspection of the data line, and the precharge [ inspection-cum-] circuit 
201 , and drawing 5 (b) is the timing chart. Drawing 6 is the circuit diagram of the example of 1 
configuration of the data-line drive circuit 101 in the condition of conducting shunt evaluation of the data 
line, and the precharge [ inspection-cum-] circuit 201 . Drawing 7 is other examples of a configuration of the 
data-line drive circuit 101, and the circuit diagram of the precharge [ inspection-cum-] circuit 201. drawing 
8 (a) » being concerned - others - it is the circuit diagram of 1 sequence part of the shift register with 
which the example of a configuration was equipped, and drawing 8 (b) is the timing chart. 
[0061] Especially with the gestalt of this operation, as shown in drawing 1 , the data-line drive circuit 101 
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and the sampling circuit 301 are established in the end side of two or more data lines 35, and the precharge 
[ inspection-cum-] circuit 201 is established in the other end side of two or more data lines. Moreover, by 
drawing 7 , the pixel field located in the center of the data line is omitted from drawing 5 , and the circuitry 
by the side of the end of the data line and the circuitry by the side of the other end are shown. And at the 
time of inspection, TFT202 contained in the precharge [ inspection-cum-] circuit 201 will be in an ON state, 
respectively, if a precharge circuit driving signal (NRG) is supplied to a gate electrode through the 
precharge circuit drive signal line 206, and the precharge signal (NRS) supplied to a drain electrode through 
the precharge signal line 204 is supplied from a source electrode as an inspection signal to the data line 35 at 
the time of inspection. Or the current which flows through the precharge signal line 204 is measured as an 
inspection current. 

[0062] Therefore, it can carry out so that electrical property inspection of the predetermined class over TFT 
of the picture element part connected to each data line 35 located among these TFT(s)202 and TFT(s)302 of 
a sampling circuit 301, respectively or this etc. may be explained below using the switching operation of 
TFT202 of the precharge [ inspection-cum-] circuit 201. 

[0063] In addition, although the gestalt of this operation explains the case where the picture signal line 304 
is formed in 6 juxtaposition corresponding to the picture signals VID1-VID6 by which 6 phase expansion 
was carried out, neither the number of phase expansions nor the number of the picture signal line 304 is 
restricted to this. 

[0064] (1) As shown in drawing 5 and drawing 6 , the 1st inspection approach point ** and the data-line 
drive circuit 101 The shift register 303 of one sequence which carries out the sequential output of the 
transfer signal from each stage, After restricting the time amount die length of a transfer signal so that the 
transfer signal outputted almost simultaneously from two stages in a shift register 303 which adjoin each 
other may not lap mutually in time The case where it has the wave control circuit 307 outputted as a 
sampling circuit driving signal Qn (n= 1, 3 [ 2 and 3 ], — ) is explained. 

[0065] In this case, to the timing shown in drawing 5 (b), a shift register 303 will output a sequential transfer 
signal synchronizing with a clock signal CLX and its reversal signal, if start signal DX is inputted. In 
drawing 5 (a) and in the wave control circuit 307 The non-AND of an enable signal ENB1 and the transfer 
signal outputted from odd level is taken by the NAND circuit, and a wave is orthopedically operated further 
by the buffer circuit 308. On the other hand The non-AND of an enable signal ENB2 and the transfer signal 
outputted from even level is taken by the NAND circuit, a wave is orthopedically operated further by the 
buffer circuit 308, and the sequential output of the sampling circuit driving signal Qn (n= 1, 3 [ 2 and 3 ], --) 
which does not lap mutually in time is carried out. Thus, if the data-line drive circuit 101 is constituted, the 
situation where a picture signal and an inspection signal, and a precharge signal (NRS) will be supplied 
ranging over two or more data lines 35 corresponding to the time lap in the transfer signal which gets mixed 
up can be prevented. And if the precharge signal (NRS) and precharge circuit driving signal (NRG) which 
will be supplied to the precharge [ inspection-cum-] circuit 201 if constituted in this way are the case where 
1H reversal drive like the above-mentioned is not performed, respectively, one sequence is sufficient for 
them, moreover, if a precharge signal (NRS) is made into two sequences even when performing the above- 
mentioned 1H reversal drive, it is sufficient with one sequence a precharge circuit driving signal (NRG). 
Therefore, as compared with the case (refer to drawing 7 ) where a sampling circuit is driven by the data- 
line drive circuit based on the transfer signal of two or more sequences outputted from the shift register of 
two or more sequences mentioned later, the number of I/O wiring for a precharge signal or precharge circuit 
driving signals concerning the precharge [ inspection-cum-] circuit 201 or input/output terminals can be 
reduced sharply. In addition, as shown in drawing 2 (3), to constitute TFT202 from a complementary type 
TFT, it is necessary to input the precharge circuit driving signal NRG and its reversal signal into each two 
gates of TFT202. In this case, the precharge circuit driving signal NRG and its reversal signal may be 
supplied through two precharge circuit drive signal lines 206, and are the interior of liquid crystal equipment 
200, and you may make it generate a reversal signal from the precharge circuit driving signal NRG. 
[0066] With the gestalt of this operation, since the shift register 303 and the wave control circuit 307 of one 
sequence be use, in order to conduct inspection which measure the current in the picture signal line 304, and 
be explain below every data line 35 ( that is, a fault be discover in the unit of the data line), the number of 
sequences of a precharge circuit driving signal ( NRG) or a precharge signal ( NRS) be set up so that a 
degree type may be fill. 

[0067] "The number of the data lines turned on in the number of sequences x coincidence of a number of 
picture signal sequences >= shift register" 

Or if it inspects for every data line by the amperometry in the precharge signal line 204 like the 2nd below- 
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mentioned inspection approach instead of the amperometry in the picture signal line 304, the number of 
sequences of a precharge circuit driving signal (NRG) or a precharge signal (NRS) will be set up so that a 
degree type may be filled. 

[0068] "The number of the data lines turned on in the number of sequences x coincidence of the number of 
sequences >= shift register of the number of sequences x precharge circuit driving signal of a precharge 
signal" 

In addition, even when not filling these formulas, inspection (discovery of a fault) in the group unit which 
consists of two or more data lines is possible, and the purpose which discovers a defective in a production 
line simply and is not turned to degree processes, such as an erector degree, is attained. However, since 
analysis of a fault is very useful to an improvement of the rate of a defective in a subsequent manufacturing 
technology, it is very important for discovering a fault in the unit of the data line like the gestalt of this 
operation. 

[0069] (1-1) disconnection of the data line, or open-circuit inspection — in this case, as shown in drawing 5 
(a), carry out normal operation of the data-line drive circuit 101 and the scanning-line drive circuit 104. two 
or more TFT202 [ and ] which can be set in the precharge circuit 202 — the precharge signal (NRS) which 
has a predetermined electrical potential difference called 5 V in the precharge signal line 204 is impressed, 
making a precharge circuit driving signal (NRG) high-level, making all into an ON state, namely, — Then, 
the predetermined electrical potential difference impressed to the precharge signal line 204 is impressed to 
each data line 35 through TFT202 made into the ON state. And when each data line 35 and each picture 
signal line 304 are made into switch-on by carrying out sequential ON of two or more TFT301 which can be 
set to a sampling circuit 301 with the electrical potential difference impressed to each data line 35 by the 
sampling circuit driving signal Sn (n= 1, 2, — ), a current flows on the picture signal line 304. Then, the 
current which flows on this picture signal line 304 is measured, and it compares with the reference current I 
obtained when the TFT30 grade of the picture element part connected to the data line 35 or this is in an all 
seems well. And if the measurement current is contained in the range of reference current I**epsilon 
(epsilon: permission or error range), to each data line 35, it can judge with there not being disconnection or 
an open circuit. Conversely, if it does not go into this range, to each data line 35, it can judge with there 
being disconnection or an open circuit. 

[0070] In addition, in this example, since the total of the picture signal line 304 is even, if the electrical 
potential difference from which level differs by turns in order like H (high-level), L (low level), H, L, H, and 
L is impressed to these, it is 1 time and can inspect. If L, L, H, L, L, H, L, L, H, and the electrical potential 
difference from which level differs like — are impressed once again after impressing to these H, H, L, H, H, 
L, H, H, L, and the electrical potential difference from which level differs like - once temporarily, if the 
total of the picture signal line 304 is odd, inspection of these contents will be attained by total of two 
electrical-potential-difference impression. 

[0071] (1-2) the shunt evaluation of the data line — stop actuation of the scanning-line drive circuit 104 first 
in this case, and it is shown in drawing 6 - as - TFT302 of a sampling circuit 301 — all ~ an ON state - 
carrying out (that is, start signal DX of a shift register 303 being made high-level) — TFT202 of the 
precharge circuit 201 — a predetermined electrical potential difference is impressed between the picture 
signal lines 304 which adjoin each other, making a precharge circuit driving signal (NRG) into a low level 
namely,, making all into an OFF state. While impressing the high-level electrical potential difference of 
1 5 V, specifically, the low-level electrical potential difference of 0V is impressed to the picture signal line 
304 corresponding to a picture signal 1, 3, and VID 5 at the picture signal line 304 corresponding to a 
picture signal 2, 4, and VID 6. Then, although a predetermined electrical potential difference is impressed to 
the data line 35 from the picture signal line 304 through TFT302, since TFT202 is turned off altogether, the 
data line 35 which adjoins each other is insulated mostly mutually, and the current should not flow among 
these picture signal lines 304 that adjoin each other. Then, it compares with the reference current* *i 
obtained when the current which flows between the picture signal lines 304 which adjoin each other is 
measured and data-line 35 grade is in an all seems well in this condition (close to about 0). And if the 
measurement current is contained in the range of reference current* *i, to each data line 35, it can judge with 
there being no short circuit. Conversely, if it does not go into this range, to each data line 35, it can judge 
with there being a short circuit. 

[0072] (1-3) leak inspection of TFT of a sampling circuit — stop actuation of the scanning-line drive circuit 
104 first in this case, and drawing 6 - setting - TFT302 of a sampling circuit 301 — all — an OFF state - 
carrying out (that is, letting start signal DX of a shift register 303 be a low level) - TFT202 of the precharge 
circuit 201 - a predetermined electrical potential difference called 12V is impressed to the precharge signal 
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line 204, making a precharge circuit driving signal (NRG) high-level, making all into an ON state, namely, - 
- Then, although a predetermined electrical potential difference is impressed to the data line 35 from the 
precharge signal line 204 through TFT202, since all of TFT302 switch of a sampling circuit 301 are turned 
off, a current should not flow on the picture signal line 304 from the data line 35 with the predetermined 
electrical potential difference of the data line 35. Then, it compares with the reference current**i obtained 
when the current which flows on the picture signal line 304 is measured and the TFT302 grade of a 
sampling circuit 301 is in an all seems well in this condition (close to about 0). And if the measurement 
current is contained in the range of reference current**i, to each TFT302, it can judge with there being no 
leak. Conversely, if it does not go into this range, to each TFT302, it can judge with there being leak. 
[0073] (1-4) leak inspection of TFT of a precharge circuit — stop actuation of the scanning-line drive circuit 
104 first in this case, and drawing 6 — setting — TFT302 of a sampling circuit 301 — all — an ON state ~ 
carrying out (that is, start signal DX of a shift register being made high-level) — TFT202 of the precharge 
circuit 201 — a predetermined electrical potential difference called 12V is impressed to the precharge signal 
line 204, making a precharge circuit driving signal (NRG) into a low level, making all into an OFF state, 
namely, — Then, since TFT202 is turned off altogether, a current should not flow on the picture signal line 
304 through TFT302 of the data line 35 and a sampling circuit 301 with the predetermined electrical 
potential difference of the precharge signal line 204. Then, it compares with the reference current* *i 
obtained when the current which flows on the picture signal line 304 is measured and the TFT202 grade of 
the precharge circuit 201 is in an all seems well in this condition (close to about 0). And if the measurement 
current is contained in the range of reference current* *i, to each TFT202, it can judge with there being no 
leak. Conversely, if it does not go into this range, to each TFT202, it can judge with there being leak. 
[0074] (2) Explain the inspection approach when the 2nd inspection approach, next the data-line drive 
circuit 101 are equipped with shift register 303' of 4 sequence 8 phase which carries out the sequential 
output of the transfer signal from each stage as shown in drawing 7 for example, (namely, when it does not 
have the wave control circuit 307 as shown in drawing 5 and drawing 6 ). 

[0075] In drawing 7 , each sequence of shift register 303' will output a sequential transfer signal (namely, 
the sampling circuit driving signals Ql and Q2, — ) synchronizing with a clock signal CLX1 and its reversal 
signal, a clock signal CLX2 and its reversal signal, a clock signal CLX3 and its reversal signal, a clock 
signal CLX4, and its reversal signal, respectively, if start signal DX is inputted. 

[0076] In this case, the circuit part which constitutes one sequence (the sampling circuit driving signals Ql 
and Q5, sequence which outputs Q9 — ) of the shift register which can be set is extracted, it is shown in 
drawing 8 (a), and that timing chart is shown in drawing 8 (b). As shown in drawing 8 (b), the transfer signal 
(namely, the sampling circuit driving signals Ql, Q5, and Q9, — ) outputted almost simultaneously from two 
stages which adjoin each other in each sequence of shift register 303' laps mutually in time. Moreover, the 
transfer signal (namely, the sampling circuit driving signals Q2, Q6, and Q10, --) similarly outputted almost 
simultaneously about other sequences from two stages which adjoin each other Lapping mutually in time, a 
transfer signal (namely, the sampling circuit driving signals Q3, Q7, and Ql 1, — ) laps mutually in time, and 
a transfer signal (namely, the sampling circuit driving signals Q2, Q6, and Q10, --) laps mutually in time. 
[0077] Therefore, when the data-line drive circuit 101 is constituted in this way, the configuration which 
does not drive to coincidence TFT302 of the sampling circuit 301 connected to the same picture signal line 
304 by the sampling circuit driving signal Qi which laps mutually as shown in drawing 8 (b) is taken by 
restricting the number of the data lines 35 turned on in coincidence using the picture signal line 304 by 
which 6 phase expansion was carried out. 

[0078] By the 2nd inspection approach, since shift register 303' of two or more sequences is used, in order to 
conduct inspection which measures the current in the precharge signal line 204, and is explained below 
every data line 35 (that is, a fault is discovered in the unit of the data line), the number of sequences of a 
precharge circuit driving signal (NRG) or a precharge signal (NRS) is set up so that a degree type may be 
filled. 

[0079] "The number of the data lines turned on in the number of sequences x(number [ of a precharge circuit 
driving signal ] of sequences x 2) >=(number [ of a shift register ] of sequences x 2) x coincidence of a 
precharge signal" 

Therefore, in the example of a configuration shown in drawing 7 , a precharge circuit driving signal (NRG) 
is made into two sequences (NRG1 and NRG2), and a precharge signal (NRS) is made into four sequences 
(NRS1, NRS2, NRS 3, and NRS4). 

[0080] In addition, even when not filling the above-mentioned formula, also by measuring the current in the 
picture signal line 304 like the 1st inspection approach mentioned above, inspection ( discovery of a fault) in 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 1 0/1 8/2006 



JP,11-271806,A [DETAILED DESCRIPTION] 



Page 13 of 19 



the group unit which consist of two or more data lines be possible, and the purpose which discover a 
defective in a production line simply and be turn to degree processes, such as an erector degree, be attain. 
[0081] Thus, although there are many I/O wiring for a precharge signal (NRS) or precharge circuit driving 
signals (NRG) and input/output terminals as compared with the case (refer to drawing 5 and drawing 6 ) 
where the shift register 303 of the one above-mentioned sequence is used when using shift register 303' of 
two or more sequences, the advantage in the gestalt of this operation to the Prior art by in addition making 
an inspection circuit and a precharge circuit serve a double purpose is not lost. 

[0082] (2-1) disconnection of the data line, or open-circuit inspection — carry out normal operation of the 
data-line drive circuit 101 and the scanning-line drive circuit 104 in drawing 7 in this case. 
[0083] namely, — and a predetermined electrical potential difference called 5V is impressed to the picture 
signal line 304, making a precharge circuit driving signal (NRG2) into a low level, making two or more 
TFT202 of NRG 1 sequence in the precharge circuit 202 into an ON state (namely, - being high-level in a 
precharge circuit driving signal (NRG1) — carrying out), and making two or more TFT202 of NRG2 
sequence into an OFF state first. Then, when each data line 35 and each picture signal line 304 are made into 
switch-on by carrying out sequential ON of two or more TFT301 which can set the predetermined electrical 
potential difference impressed to the picture signal line 304 to a sampling circuit 301 by the sampling circuit 
driving signal Sn (n= 1, 2, --), a current flows to the precharge signal line 204 corresponding to NRG1 
sequence. Then, the existence of the disconnection or the open circuit in each data line 35 corresponding to 
NRG1 sequence can be judged by comparing with the reference current obtained when the current which 
flows to this precharge signal line 204 is measured and data-line 35 grade is in an all seems well. 
[0084] Next, two or more TFT202 of NRG2 sequence in the precharge circuit 202 is made into an OFF 
state, (namely, a precharge circuit driving signal (NRG1) - a low level — carrying out) and namely, — a 
predetermined electrical potential difference called 5V is impressed to the picture signal line 304, making 
high-level a precharge circuit driving signal (NRG2), making two or more TFT202 of NRG2 sequence into 
an ON state The existence of the disconnection or the open circuit in each data line 35 corresponding to 
NRG2 sequence can be judged like the case of NRG 1 above-mentioned sequence. 

[0085] (2-2) the shunt evaluation of the data line ~ stop actuation of the scanning-line drive circuit 104 first 
in this case, and drawing 7 - setting - TFT302 of a sampling circuit 301 - all - an OFF state ~ carrying 
out (that is, letting start signal DX of a shift register be a low level) - TFT202 of the precharge circuit 201 - 
a predetermined electrical potential difference is impressed between the precharge signal lines which adjoin 
each other, making high-level a precharge circuit driving signal (NRG1 and NRG2) namely,, making all into 
an ON state. While making it the high level of 12V, specifically, the precharge signal line 204 
corresponding to the precharge signals NRS2 and NRS4 is made into the low level of 0V for the precharge 
signal line 204 corresponding to the precharge signals NRS1 and NRS3. Then, although a predetermined 
electrical potential difference is impressed to the data line 35 from the precharge signal line 204 through 
TFT202, since TFT302 is turned off altogether, the data line 35 which adjoins each other is insulated mostly 
mutually, and the current should not flow among these precharge signal lines 204 that adjoin each other. 
Then, the existence of the short circuit in each data line 35 can be judged by comparing with the reference 
current obtained when the current which flows between the precharge signal lines 204 which adjoin each 
other is measured and data-line 35 grade is in a normal state in this condition (close to about 0). 
[0086] (2-3) leak inspection of TFT of a sampling circuit - actuation of the scanning-line drive circuit 104 
is suspended first in this case - making ~ drawin g 7 - setting - TFT302 of a sampling circuit 301 - let all 
be an OFF state (that is, let start signal DX of a shift register be a low level). 

[0087] namely, ~ and a predetermined electrical potential difference called 12V is impressed to the picture 
signal line 304, making a precharge circuit driving signal (NRG2) into a low level, making two or more 
TFT202 of NRG 1 sequence in the precharge circuit 202 into an ON state (namely, - being high-level in a 
precharge circuit driving signal (NRG1) - carrying out), and making two or more TFT202 of NRG2 
sequence into an OFF state first. Then, since all of TFT302 switch of a sampling circuit 301 are turned off, 
as for the predetermined electrical potential difference impressed to the picture signal line 304, a current 
should not flow to the precharge signal line 204 through the data line 35 and TFT202. then, every of the 
sampling circuit 301 corresponding to NRG1 sequence by comparing with the reference current obtained 
when the current which flows to the precharge signal line 204 is measured and the TFT302 grade of a 
sampling circuit 301 is in an all seems well in this condition (close to about 0) - the existence of the leak in 
TFT302 can be judged. 

[0088] Next, two or more TFT202 of NRG2 sequence in the precharge circuit 202 is made into an OFF 
state, (namely, a precharge circuit driving signal (NRG1) ~ a low level - carrying out) and namely, ~ a 
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predetermined electrical potential 'difference called 12V is impressed to the picture signal line 304, making 
high-level a precharge circuit driving signal (NRG2), making two or more TFT202 of NRG2 sequence into 
an ON state The existence of each leak in TFT302 of the sampling circuit 301 corresponding to NRG2 
sequence can be judged like the case of NRG 1 above-mentioned sequence. 

[0089] (2-4) leak inspection of TFT of a precharge circuit — stop actuation of the scanning-line drive circuit 
104 first in this case, and drawing 7 — setting — TFT302 of a sampling circuit 301 — all — an ON state — 
carrying out (that is, start signal DX of a shift register being made high-level) — TFT202 of the precharge 
circuit 201 — a predetermined electrical potential difference called 12V is impressed to the picture signal 
line 304, making a precharge circuit driving signal (NRG1 and NRG2) into a low level, making all into an 
OFF state, namely, ~ Then, since all of TFT202 switch of the precharge circuit 302 are turned off, as for the 
predetermined electrical potential difference impressed to the picture signal line 304, a current should not 
flow to the precharge signal line 204 through TFT302 and the data line 35. then, the thing compared with 
the reference current obtained when the current which flows to the precharge signal line 204 is measured 
and the TFT202 grade of the precharge circuit 201 is in a normal state in this condition (close to about 0) — 
every of the precharge circuit 201 — the existence of the leak in TFT202 can be judged. 
[0090] As mentioned above, like the assembler to liquid crystal equipment 200, the precharge [ inspection- 
cum-] circuit 201 in the gestalt of this operation has a checking feature in the case of inspection carried out a 
front, in front of a scribe process, etc., and has a precharge function in the case of the normal operation after 
the assembly to liquid crystal equipment 200. For this reason, as compared with the case where an 
inspection circuit and a precharge circuit are separately established in the circumference part of a substrate 
like before, the field on a substrate required in order to realize these two functions is notably small, and 
ends. Since it is not necessary to prepare in dedication the checking terminal and checking wiring which 
become unnecessary like before especially at the time of normal operation and I/O wiring for precharge, an 
input/output terminal, etc. can be used also [ checking ], it is very advantageous. Furthermore, since it has a 
bad influence on the liquid crystal equipment which the checking terminal which became unnecessary like 
before corroded, and incorporated a active-matrix substrate and this concerned or possibility that 
aggravation of a checking circuit or checking wiring will lead to the aggravation as the whole active-matrix 
substrate concerned and liquid crystal equipment is reduced, it is advantageous to a duplex. 
[0091] (The whole liquid crystal equipment configuration) Next, the whole liquid crystal equipment 
example of a configuration equipped with the active-matrix substrate including the precharge [ inspection- 
cum-] circuit 201 explained above is explained with reference to drawing 9 and drawing 10 . It is the top 
view where drawing 9 looked at liquid crystal equipment from the opposite substrate side here, and drawing 
10 is the H-H 1 sectional view of drawing 9 . 

[0092] In drawing 9 and drawing 10 , the sealant 52 which consists of a photo-setting resin as an example of 
the seal member which sticks both substrates in the perimeter of the screen-display field (namely, field of 
the liquid crystal equipment with which an image is actually displayed by the orientation change of state of 
the liquid crystal layer 50) specified with two or more pixel electrodes 11, and surrounds the liquid crystal 
layer 50 is formed along the screen-display field on the TFT array substrate 1 . And between the screen- 
display fields and sealants 52 on the opposite substrate 2, the circumference abandonment 53 of protection- 
from-light nature is formed. 

[0093] When put into the TFT array substrate 1 by the case of protection-from-light nature which opening 
was able to open behind corresponding to the screen-display field, the circumference abandonment 53 so 
that a screen-display field may not hide in the edge of opening of a case according to a manufacture error 
etc. That is, it is formed from the band-like protection-from-light nature ingredient which has width of face 
of 500 micrometers or more in the perimeter of a screen-display field so that the gap of about hundreds of 
micrometers to the case of the TFT array substrate 1 may be permitted, for example. Such circumference 
abandonment 53 of protection-from-light nature is formed in the opposite substrate 2 of sputtering and the 
photolithography which used metallic materials, such as Cr (chromium), nickel (nickel), and aluminum 
(aluminum), and etching. Or it is formed from ingredients, such as resin black which distributed carbon and 
Ti (titanium) to the photoresist. 

[0094] The data-line drive circuit 101 and the mounting terminal 102 are formed in the field of the outside 
of a sealant 52 along the lower side of a screen-display field, and the scanning-line drive circuit 1 04 is 
established in the both sides of a screen-display field along with two sides of right and left of a screen- 
display field. Furthermore, two or more wiring 105 for connecting between the scanning-line drive circuits 
104 established in the both sides of a screen-display field is formed in the surface of a screen-display field. 
Moreover, in at least one place of the corner section of the opposite substrate 2, the fish eye 106 which 
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consists of flow material for taking an electric flow between the TFT array substrate 1 and the opposite 
substrate 2 is formed. And the opposite substrate 2 with the almost same profile as a sealant 52 has fixed to 
the TFT array substrate 1 by the sealant 52 concerned. 

[0095] Especially with the gestalt of this operation, the precharge [ inspection-cum-] circuit 201 and the 
sampling circuit 301 are formed on the TFT array substrate 1 in the location which counters the 
circumference abandonment 53 of the protection-from-light nature formed in the opposite substrate 2, and 
the data-line drive circuit 101 and the scanning-line drive circuit 104 are formed on the narrow long and 
slender circumference part of the TFT array substrate 1 which does not face the liquid crystal layer 50. 
[0096] The precharge [ inspection-cum-] circuit 201 and a sampling circuit 301 are circuits of an alternating 
current drive fundamentally at the time of normal operation. For this reason, even if it establishes these 
precharge [ inspection-cum-] circuits 201 and sampling circuits 301 in TFT array substrate 1 part which 
faces the liquid crystal layer 50 which was surrounded by the sealant 52 and pinched among both substrates, 
the problem of degradation of the liquid crystal layer 50 by direct-current-voltage impression is not 
produced. On the other hand, the data-line drive circuit 101 and the scanning-line drive circuit 104 are 
established in the circumference part of the TFT array substrate 1 which does not face the liquid crystal 
layer 50. Therefore, it can prevent beforehand that the direct-current- voltage component from the data-line 
drive circuit 101 or the scanning-line drive circuit 104 by which especially a direct-current drive is carried 
out leaks to the liquid crystal layer 50, and is impressed to it. 

[0097] And it becomes easy to design these circumference circuits so that it can have allowances, the 
scanning-line drive circuit 104 and the data-line drive circuit 101 can be formed in the circumference part of 
the TFT array substrate 1 by forming the precharge [ inspection-cum-] circuit 201 and a sampling circuit 
301 and it may meet under the circumference abandonment 53 in this way at a specific specification. 
[0098] With the gestalt of this operation, it is further prepared in the TFT array substrate 1 in the location 
which counters the circumference abandonment 53 also about the precharge signal line 204 and the 
precharge circuit drive signal line 206 (refer to drawing 1 ). In this case, at the time of normal operation, the 
precharge [ inspection-cum-] circuit 201 does not produce the problem of degradation of the liquid crystal 
by direct-current- voltage impression, even if it forms such a precharge signal line 204 and the precharge 
circuit drive signal line 206 in TFT array substrate 1 part which faces the liquid crystal layer 50, since it is 
the circuit of an alternating current drive fundamentally. And in this way, if two kinds of I/O wiring is 
prepared in the bottom of the circumference abandonment 53, reduction of the display area in liquid crystal 
equipment will not be caused. 

[0099] (Details configuration of liquid crystal equipment) Next, the concrete configuration of each picture 
element part of liquid crystal equipment etc. is explained with reference to drawing 14 from drawing 1 1 . It 
is the top view of TFT where drawing 1 1 is a top view of a picture element part where liquid crystal 
equipment adjoins each other, and drawing 12 constitutes the precharge [ inspection-cum-] circuit of liquid 
crystal equipment here. Moreover, drawing 13 is the sectional view showing the A- A' cross section of 
drawing 1 1 , and the B-B' cross section of drawing 12 , and drawing 14 shows the C-C cross section of 
drawing 1 1 , and is the sectional view which met the precharge signal line wired under circumference 
abandonment of liquid crystal equipment. In addition, in order to make each class and each part material 
into the magnitude of extent which can be recognized on a drawing, scales are made to have differed for 
each class or every each part material in drawing 13 and drawing 14 . 

[0100] As shown in the top view of drawing 1 1 , in the screen-display field, two or more pixel electrodes 1 1 
are arranged in the shape of a matrix on the TFT array substrate 1 , adjoin each pixel electrode 1 1 , and 
TFT30 (field enclosed with a broken line) is formed, and the scanning line 31 and capacity line 31' are 
prepared respectively along the boundary of the pixel electrode 1 1 in every direction at the data-line 35 list. 
Electrical installation of the data line 35 is carried out to the source field of the semi-conductor layer 32 
through the contact hole 37, and it is controlled by the gate electrode which is a part of scanning line 3 1 in 
the channel field (the lower right of drawing 1 1 is a **** line part) of the semi-conductor layer 32. 
Electrical installation of the drain field of the semi-conductor layer 32 is carried out to the pixel electrode 1 1 
through the contact hole 38. Moreover, in order to add storage capacitance to the pixel electrode 11, capacity 
line 31 1 is arranged. Storage capacitance forms as a dielectric the layer insulation layer (for example, gate 
insulating layer mentioned later) between 1st storage capacitance electrode 32' installed from the drain field 
of the semi-conductor layer 32, and said capacity line (2nd storage capacitance electrode) 31\ In addition, 
when forming capacity line 3 l f with the polish recon film etc. at the same process as the scanning line, it is 
good to carry out electrical installation through the constant potential line 501 and contact hole 502 which 
consist of low resistance metal metallurgy group silicide, such as aluminum formed at the same process as 
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the data line. By taking such a configuration, low resistance-ization of capacity line 3 V is realizable. 
Moreover, if the constant potential line 501 is installed from the power source supplied to the circumference 
circuit prepared around a screen-display field as shown in drawing 1 1 , and it is made to wire the field of the 
circumference abandonment 53, the miniaturization of liquid crystal equipment is realizable by it becoming 
unnecessary to prepare the external input terminal of dedication, and forming wiring in the field which was 
dead space conventionally which is called the circumference abandonment 53 further. 
[0101] Moreover, as shown in the top view of drawing 12 , in the precharge [ inspection-cum-] circuit 201, 
the precharge signal line 204, the precharge circuit drive signal line 206, and the data line 35 are arranged in 
parallel. Electrical installation of the precharge signal line 204 is carried out to each source field of TFT202 
through each contact hole 37", and electrical installation of the data line 35 is carried out to each drain field 
of TFT202 through each contact hole 38." Moreover, opposite arrangement of the precharge circuit drive 
signal line 206 is carried out through gate dielectric film as a gate electrode of TFT202 at the channel part 
which connects these source fields and drain fields. 

[0102] As shown in the A-A ! cross-section part of drawing 1 1 in the sectional view of drawing 1 3 , liquid 
crystal equipment is set to a picture element part. The insulating layer 41 between the 1st layer by which the 
laminating was carried out to the TFT array substrate 1 list on it, the semi-conductor layer 32, the gate 
insulating layer 33, the scanning line 31 (gate electrode), Between the 2nd layer, between an insulating layer 
42, the data line 35 (source electrode), and the 3rd layer, it has an insulating layer 43, the pixel electrode 11, 
and the orientation film 12, and TFT30 is formed for every pixel. Moreover, in the picture element part, 
liquid crystal equipment equips the opposite substrate 2 list which consists of a glass substrate with the 
common electrode 21, the orientation film 22, and light-shielding film 23 by which the laminating was 
carried out on it, and is further equipped with the liquid crystal layer 50 pinched among both these 
substrates. 

[0103] An insulating layer 43 consists of silicate glass film, such as NSG, PSG, BSG, and BPSG, a silicon 
nitride film, an oxidation silicone film, etc. between an insulating layer 42 and the 3rd layer between an 
insulating layer 41 and the 2nd layer between the 1st layer, respectively. The pixel electrode 1 1 consists of 
an opaque ingredient with high reflection factors, such as transparent conductive thin films, such as for 
example, ITO film (indium Tin oxide film), and aluminum. The orientation film 12 and 22 consists of 
organic thin films, such as for example, a polyimide thin film. The common electrode 21 consists of ITO 
film etc., and it goes across it all over the opposite substrate 2, and it is formed. The light-shielding film 23 
is formed in the predetermined field which counters TFT30, is formed from a metallic material, resin black, 
etc. like the above-mentioned circumference abandonment 53, and has functions other than the protection 
from light to the semi-conductor layer 32 of TFT30, such as improvement in contrast, and color mixture 
prevention of color material. The liquid crystal layer 50 consists of liquid crystal which was formed when 
liquid crystal was enclosed with the space surrounded by the sealant 52 (refer to drawing 9 and drawing 10 ) 
between the TFT array substrate 1 and the opposite substrate 2 by vacuum suction etc., for example, mixed 
the pneumatic liquid crystal of a kind or some kinds. Sealants 52 are adhesives which consist of a photo- 
setting resin or thermosetting resin, and the spacer for making distance between both substrates into a 
predetermined value is mixed. 

[0104] TFT30 is equipped with the source field 34 formed in the gate insulating layer 33 which insulates the 
semi-conductor layer 32 in which a channel is formed of the electric field from the scanning line 31 (gate 
electrode) and the scanning line 31, and the scanning line 31 and the semi-conductor layer 32, and the semi- 
conductor layer 32, the data line 35 (source electrode), and the drain field 36 formed in the semi-conductor 
layer 32. One to which it corresponds of two or more pixel electrodes 1 1 is connected to the drain field 36. 
The source field 34 and the drain field 36 are formed by doping the object for the N type of predetermined 
concentration, or the dopant for P type to the semi-conductor layer 32 like the after-mentioned according to 
whether the channel of N type or P type is formed. 

[0105] The semi-conductor layer 32 which constitutes TFT30 is formed by performing annealing treatment 
and making the thickness of about 500-2000A carry out solid phase growth after forming the a-Si 
(amorphous silicon) film for example, on the insulating layer 41 between the 1st layer as a substrate. In the 
case of TFT30 of a P channel mold, said semi-conductor layer 32 is doped by the ion implantation which 
used the dopant of V group elements, such as Sb (antimony), As (arsenic), and P (Lynn). Moreover, in the 
case of TFT30 of an N channel mold, the source field 34 and the drain field 36 are formed by doping by the 
ion implantation which used the dopant of III group elements, such as B (boron), Ga (gallium), and In 
(indium). Moreover, when setting TFT30 to TFT of an N channel mold with LDD (Lightly Doped Drain 
Structure) structure, a low concentration dope field is formed in the part which adjoins a channel side among 
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the source field 34 and the drain field 36, respectively by the dopant of V group elements, such as P (Lynn), 
and, similarly a high concentration dope field is formed by the dopant of V group elements, such as P 
(Lynn). Moreover, when referred to as TFT30 of a P channel mold, the source field 34 and the drain field 36 
are formed using the dopant of III group elements, such as B (boron). In addition, TFT30 is good also as 
TFT of offset structure, and good also as TFT of a self aryne mold. Moreover, the N channel mold TFT 
which can be written in a high speed is used for TFT30 for pixel switching in many cases. 
[0106] Thus, since the liquid crystal equipment of the gestalt of this operation can be mostly formed by the 
P channel mold TFT and the N channel mold TFT at the same process on the TFT array substrate 1 which 
forms TFT30 for pixel switching, as shown in drawing 9 , it can form the data-line drive circuit 101 and the 
circumference circuit of scanning-line drive circuit 104 grade on the same substrate as a pixel at the 
periphery of the outside of a screen-display field. Thereby, it becomes unnecessary to carry out external [ of 
the drive circuit ], and becomes very advantageous to the miniaturization of cost and liquid crystal 
equipment. 

[0107] The gate insulating layer 33 forms and obtains the thermal oxidation film with a comparatively thin 
thickness of about 300-1 500A by oxidizing the semi-conductor layer 32 thermally with the temperature of 
about 900-1300 degrees C. Or in order to prevent the camber of the substrate by heat, an oxidation silicone 
film and a silicon nitride film may be formed on said thermal oxidation film, and the multilayer gate 
insulating layer 33 may be formed. 

[0108] After the scanning line 3 1 (gate electrode) deposits the polish recon film with a reduced pressure 
CVD method etc., it is formed of a photolithography process, an etching process, etc. Or it may be formed 
from metal alloy film, such as refractory metal film metallurgy group silicide film, such as W (tungsten), 
Mo (molybdenum), and Ta (tantalum), in this case, it also becomes possible to omit a part or all of a light- 
shielding film 23 by the protection-from-light nature which the metal membrane metallurgy group silicide 
film has if a light-shielding film 23 arranges the scanning line 3 1 (gate electrode) as the part or the light- 
shielding film which boils all and corresponds of a wrap field. In this case, there is an advantage which can 
prevent decline in the pixel numerical aperture by the lamination gap with the opposite substrate 2 and the 
TFT array substrate 1 especially. 

[0109] The data line 35 (source electrode) may be formed from transparent conductive thin films, such as 
ITO film, like the pixel electrode 1 1 . Or you may form by sputtering processing etc. from metal alloy film, 
such as low resistance metal metallurgy group silicide, such as aluminum (aluminum) deposited on the 
thickness of about 1000-5000A. If the data line 35 is formed by the high film of protection-from-light nature 
like aluminum (aluminum), substitution of the light-shielding film 23 in which the data line 35 was formed 
on the opposite substrate is attained, and there is an advantage which can prevent decline in the pixel 
numerical aperture by the lamination gap with the opposite substrate 2 and the TFT array substrate 1 also in 
this case. 

[0110] Moreover, the contact hole 37 for carrying out electrical installation of the source field 34 of a semi- 
conductor layer to the data line 35 is punctured by the insulating layer 42 between the 2nd layer. 
Furthermore, the contact hole 38 to the drain field 36 of a semi-conductor layer is punctured by the 
insulating layer 43 between the 2nd correlation insulating layer 42 and the 3rd layer. Electrical installation 
of the pixel electrode 1 1 is carried out to the drain field 36 of a semi-conductor layer through the contact 
hole 38 to the drain field 36 of this semi-conductor layer. The above-mentioned pixel electrode 1 1 is formed 
in the top face of an insulating layer 43 between the 3rd layer constituted in this way. 
[01 11] TFT30 is adjoined and storage capacitance 70 is added to the pixel electrode 11, respectively. 1st 
storage capacitance electrode 32' more specifically [ this storage capacitance 70 ] installed from the drain 
field 36 of the semi-conductor layer 32, insulating-layer 33' formed of the same process as the gate 
insulating layer 33, and the capacity line 31 formed of the same process as the scanning line 31 — 1 (the 2nd 
storage capacitance electrode) — It consists of some of insulating layers 42 and 43 and pixel electrodes 1 1 
which counter a list at capacity line 3T through the 2nd and the insulating layers 42 and 43 between the 3rd 
layer between the 2nd and the 3rd layer. Thus, since storage capacitance 70 is formed, even if duty ratio is 
small, a high definition display is enabled. 

[0112] Next, as shown in the B-B' cross-section part (left-hand side of drawing) of drawing 12 in the 
sectional view of drawing 13 , TFT202 (refer to drawing 1 ) of the precharge [ inspection-cum-] circuit 201 
is formed in liquid crystal equipment every data line 35. this — TFT — 202 — more — concrete — a semi- 
conductor - a layer — 32 — the same — a process — forming - having — a semi-conductor — a layer — 32 — " 
-- the gate - an insulating layer — 33 — the same - a process — forming — having — the gate - an insulating 
layer — 33 — " — and — the scanning line — 31 ~ the same — a process — forming — having — precharge — a 
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circuit — a drive — a signal line — 206 — having — **** . a semi-conductor — a layer — 32 — " — **** — 
TFT — 30 — a case -- the same — a channel — a field — inserting ~ the source — a field 34 — " — and — a 
drain - a field - 36 - " - preparing — having — the — two — a layer — between — an insulating layer — 42 — 
puncturing — having had — a contact hole — 37 — 11 — and — 38 — 11 — respectively — leading — a drain — a 
field 36 — 11 — **** — the data line — 35 — connecting - having — the source - a field 34 — " — **** — 
precharge -- a signal line ~ 204 — connecting ~ having — ****. And TFT202 with such layer structure is 
good to make it prepare on the TFT array substrate 1 in the location which counters the circumference 
abandonment 53 of the protection-from-light nature prepared in the opposite substrate 2. Since the field of 
the circumference abandonment 53 which was dead space conventionally can be used effectively by this, the 
miniaturization of liquid crystal equipment is realizable. 

[0113] As shown in the sectional view of drawing 14 , in the location which counters the circumference 
abandonment 53, the precharge signal line 204 and the precharge circuit drive signal line 206 pass through 
the insulating-layer 42 between the 2nd layer on two or more scanning lines 31 upper part, and these 
precharge signal lines 204 and the precharge circuit drive signal line 206 were formed with metal thin films, 
such as aluminum in which almost all the parts were formed at the same process as the data line 35, — low — 
it is wiring [****]. Thus, since the field which was dead space conventionally by carrying out wiring 
formation of the precharge signal line 204 and the precharge circuit drive signal line 206 can be used 
effectively for the field of the circumference abandonment 53, the miniaturization of liquid crystal 
equipment is realizable. 

[0114] In addition, although not illustrated from drawing 1 1 to drawing 14 , TFT302 (refer to drawing 1 ) of » 
a sampling circuit 301 is constituted like TFT202 of the precharge [ inspection-cum-] circuit 201, and is 
good to make it prepare on the TFT array substrate 1 in the location which counters the circumference 
abandonment 53 of the protection-from-light nature prepared in the opposite substrate 2. Thereby, since the 
occupancy area of the data- line drive circuit 101 is expandable, various functions liquid crystal equipment is 
realizable. Or it cannot be overemphasized that it is advantageous in case liquid crystal equipment is 
miniaturized. 

[01 15] In addition, although not shown in drawing 14 from drawing 1 1 , according to the exception of 
modes of operation, such as for example, TN (Twisted Nematic) mode, STN (super TN) mode, and D-STN 
(double-STN) mode, and the no MARI White mode / NOMA reeve rack mode, a polarization film, a phase 
contrast film, a polarizing plate, etc. are arranged in a predetermined direction at the side in which the 
incident light of the side in which the incident light of the opposite substrate 2 carries out incidence, and the 
TFT array substrate 1 carries out outgoing radiation, respectively. Moreover, the color filter of RGB, a die 
clo IKKU filter, a micro lens, etc. may be suitably formed in the opposite substrate 2. Furthermore, the 
protection-from-light layer which becomes from a refractory metal also at the TFT30 bottom may be 
prepared as indicated by the TFT array substrate 1 at JP,9- 127497, A, JP,3-5261 1,B, JP,3-125123,A, JP,8- 
171101,A,etc. 

[0116] The liquid crystal equipment of the gestalt of this operation is applicable to various kinds of liquid 
crystal ingredients (liquid crystal phase), a mode of operation, a liquid crystal array, the drive approach, etc. 
[0117] (Electronic equipment) Next, the gestalt of operation of electronic equipment equipped with the 
liquid crystal equipment 100 in the gestalt of the operation explained to the detail above is explained with 
reference to drawing 1 8 from drawing 15 . 

[0118] The outline configuration of the electronic equipment which equipped drawing 15 with liquid crystal 
equipment 100 and its drive circuit 1004 is shown first. 

[01 19] In drawing 15 , electronic equipment is constituted in preparation for the source 1000 of a display 
information output, the display information processing circuit 1002, the drive circuit 1004, liquid crystal 
equipment 100, and clock generation circuit 1008 list in the power circuit 1010. The source 1000 of a 
display information output outputs display information, such as a picture signal of a predetermined format, 
to the display information processing circuit 1002 based on the clock signal from the clock generation 
circuit 1008 including the tuning circuit which aligns and outputs memory, such as ROM (Read Only 
Memory), RAM (Random Access Memory), and an optical disk unit, and a picture signal. The display 
information processing circuit 1002 is constituted including various well-known processing circuits, such as 
magnification and a polarity-reversals circuit, a phase expansion circuit, a rotation circuit, a gamma 
correction circuit, and a clamping circuit, carries out sequential generation of the digital signal from the 
display information inputted based on the clock signal, and outputs it to the drive circuit 1004 with a clock 
signal CLK. The drive circuit 1004 drives liquid crystal equipment 100. A power circuit 1010 supplies a 
predetermined power source to each above-mentioned circuit. In addition, on the TFT array substrate which 
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constitutes liquid crystal equipment 100, the drive circuit 1004 may be carried and, in addition to this, the 
display information processing circuit 1002 may be carried. 

[0120] Next, the example of the electronic equipment constituted in this way from drawing 16 by drawing 
18 is shown, respectively. 

[0121] In drawing 16 , an example slack liquid crystal projector 1 100 of electronic equipment prepares three 
liquid crystal modules containing the liquid crystal equipment 100 with which the drive circuit 1004 
mentioned above was carried on the TFT array substrate, and is constituted as a projector used as light 
valves 100R, 100G, and 100B for RGB, respectively. In a liquid crystal projector 1 100, if incident light is 
emitted from the lamp unit 1 102 of sources of the white light, such as a metal halide lamp, it will be divided 
into parts for Mitsunari R, G, and B corresponding to the three primary colors of RGB with the mirror 1 106 
of three sheets, and the dichroic mirror 1 108 of two sheets, and will be led to the light valves 100R, 100G, 
and 100B corresponding to each color, respectively. Under the present circumstances, especially B light is 
drawn through the relay lens system 1121 which consists of the incidence lens 1 122, a relay lens 1 123, and 
an outgoing radiation lens 1 124, in order to prevent the optical loss by the long optical path. And after a part 
for Mitsunari corresponding to the three primary colors modulated with light valves 100R, 100G, and 100B, 
respectively is again compounded with a dichroic prism 1 1 12, it is projected on it by the screen 1 120 as a 
color picture through a projector lens 1114. 

[0122] In drawing 17 , other personal computers 1200 of the laptop type corresponding to example slack 
multimedia of electronic equipment (PC) are equipped with the body 1204 with which the keyboard 1202 
was incorporated while it has liquid crystal equipment 1 00 mentioned above in the top covering case and 
they hold CPU, memory, a modem, etc. further. 

[0123] moreover, as shown in drawing 1 8 , in the case of the liquid crystal equipment 100 which carries 
neither the drive circuit 1004 nor the display information processing circuit 1002 To TCP (Tape Carrier 
Package)1320 mounted on the polyimide tape 1322, IC1324 including the drive circuit 1004 or the display 
information processing circuit 1002 It is also possible to connect physically and electrically through the 
anisotropy electric conduction film prepared in the periphery of the TFT array substrate 1 , and to carry out 
production, sale, use, etc. as liquid crystal equipment 1 00. 

[0124] ****** equipped with the video tape recorder of a liquid crystal television, a viewfinder mold, or a 
monitor direct viewing type, the car navigation equipment, the electronic notebook, the calculator, the word 
processor, the engineering workstation (EWS), the cellular phone, the TV phone, POS terminal, and touch 
panel other than electronic equipment which were explained with reference to drawing 18 from drawing 16 
above etc. is mentioned as an example of the electronic equipment shown in drawing 15 . 
[0125] 

[Effect of the Invention] According to the active-matrix substrate of this invention, a precharge [ inspection- 
cum-] circuit Since the assembler to liquid crystal equipment has a checking feature in the case of inspection 
carried out a front, in front of a scribe process, etc. and has a precharge function in the case of the normal 
operation after the assembly to liquid crystal equipment As compared with the case where an inspection 
circuit and a precharge circuit are separately established in the circumference part of a substrate like before, 
a substrate top field required in order to realize these two functions is notably small, and ends. Since it is not 
necessary to prepare in dedication the checking terminal and checking wiring which become unnecessary 
like before especially at the time of normal operation and I/O wiring for precharge, an input/output terminal, 
etc. can be used also [ checking ], it is very advantageous. 

[0126] According to liquid crystal equipment and electronic equipment of this invention, since various kinds 
of electrical property inspection is ensured, it is reliable, and a circumference circuit can be designed in a 
high specification with allowances, and reliable high definition actuation can be performed. Furthermore, 
the miniaturization of the whole equipment is also possible. 

[0127] According to the inspection approach of the active-matrix substrate of this invention, various kinds 
of electric inspection, such as disconnection or open-circuit inspection, and shunt evaluation, can be ensured 
comparatively easily. 
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[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] On a substrate, 

Two or more scanning line and two or more data lines which carry out a phase crossover, 

The scanning-line drive circuit which supplies a scan signal to said two or more scanning lines, 

A picture signal supply means to be formed in the end side of two or more of said data lines, and to supply a 

picture signal to said two or more data lines, 

Two or more picture element parts by which an active drive is carried out based on said scan signal with 
which it is prepared in the shape of a matrix, and is supplied through two or more of said scanning line and 
said two or more data lines, and said picture signal, respectively, 

The active-matrix substrate characterized by having the precharge [ inspection-cum-] circuit which precedes 
the precharge signal of a predetermined voltage level with said picture signal at the time of normal 
operation, and is supplied to said two or more data lines, respectively while being prepared in the other end 
side of two or more of said data lines and supplying an inspection signal to said two or more data lines at 
least, respectively at the time of inspection. 
[Claim 2] Said precharge [ inspection-cum-] circuit, 

It is constituted including two or more precharge switches which carry out the switching output of the 
precharge signal inputted through a precharge signal line according to a precharge circuit driving signal, 
respectively, and are supplied to said two or more data lines as said inspection signal or said precharge 
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signal, respectively, 

Said picture signal supply means, 

A sampling circuit with two or more sampling switches which sample the picture signal inputted through a 
picture signal line according to a sampling circuit driving signal, respectively, and are supplied to said two 
or more data lines as said picture signal, respectively, 

The active-matrix substrate according to claim 1 characterized by being constituted including the data-line 
drive circuit which supplies said sampling circuit driving signal to said two or more sampling switches, 
respectively. 

[Claim 3] Said two or more precharge switches are active-matrix substrates according to claim 2 
characterized by consisting of a thin film transistor by which said data line was connected to the source 
electrode, said precharge signal line was connected to the drain electrode, and said precharge circuit drive 
signal line was connected to the gate electrode, respectively. 

[Claim 4] Said thin film transistor is a active-matrix substrate according to claim 3 characterized by 
consisting of one of an N channel mold transistor, a P channel mold transistor, and complementary 
transistors. 

[Claim 5] Said data-line drive circuit, 

The shift register of one sequence which carries out the sequential output of the transfer signal from each 
stage, 

A active-matrix substrate given in any 1 term of claims 2-4 characterized by having the wave control circuit 
outputted as said sampling circuit driving signal after restricting the time amount die length of said transfer 
signal so that said transfer signal outputted almost simultaneously from two stages in this shift register 
which adjoin each other may not lap mutually in time. 

[Claim 6] Said two or more picture element parts are constituted including the thin film transistor for an 
active drive, respectively, 

Said precharge [ inspection-cum-] circuit is a active-matrix substrate given in any 1 term of claims 1 -5 
characterized by consisting of same film as the thin film transistor of said picture element part including the 
thin film transistor formed in coincidence. 

[Claim 7] A active-matrix substrate given in any 1 term of claims 1-6, 

The substrate of another side of the substrates of said pair, 

Liquid crystal equipment characterized by having said liquid crystal. 

[Claim 8] The seal member which sticks the substrate of said pair in the perimeter of the screen-display field 
specified by said two or more picture element parts, and surrounds said liquid crystal, 
It has further circumference abandonment of the protection-from-light nature formed along with the profile 
of said screen-display field at the substrate of said another side between said seal members and said screen- 
display fields, 

Liquid crystal equipment according to claim 7 characterized by being prepared in the location where at least 
one side of the I/O wiring of said precharge [ inspection-cum-] circuit and said precharge [ inspection-cum-] 
circuit counters said circumference abandonment. 

[Claim 9] Electronic equipment characterized by having liquid crystal equipment according to claim 8. 
[Claim 10] It is the inspection approach of a active-matrix substrate given in claims 2-6, 
(i) by measuring the current which impresses a predetermined electrical potential difference to said 
precharge signal line, and flows on said picture signal line, making said two or more precharge switches of 
all into an ON state, while carrying out normal operation of said data-line drive circuit Or, making into an 
ON state two or more precharge switches of all driven to coincidence with said precharge circuit driving 
signal, while carrying out normal operation of the (ii) aforementioned data-line drive circuit The inspection 
approach of the active-matrix substrate characterized by conducting disconnection or open-circuit inspection 
of two or more of said data lines by measuring the current which impresses a predetermined electrical 
potential difference to said picture signal line, and flows to said precharge signal line. 
[Claim 1 1] It is the inspection approach of a active-matrix substrate given in claims 2-6, 
(i) Making said two or more precharge switches of all into an OFF state, while making said all sampling 
switches into an ON state measuring the current which flows between the picture signal lines by which 
electrical installation is carried out to the data line which impresses a predetermined electrical potential 
difference and this adjoins each other between the picture signal lines by which electrical installation is 
carried out to the data line which adjoins each other — or (ii) Making said two or more precharge switches of 
all into an ON state, while making said all sampling switches into an OFF state By measuring the current 
which flows between the precharge signal lines by which electrical installation is carried out to the data line 
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which impresses a predetermined electrical potential difference and this adjoins each other between the 
precharge signal lines by which electrical installation is carried out to the data line which adjoins each other 
The inspection approach of the active-matrix substrate characterized by conducting shunt evaluation of two 
or more of said data lines. 

[Claim 12] It is the inspection approach of a active-matrix substrate given in claims 2-6, 
(i) by measuring the current which impresses a predetermined electrical potential difference to said 
precharge signal line, and flows on said picture signal line, making said two or more precharge switches of 
all into an ON state, while making said all sampling switches into an OFF state Or, making into an ON state 
two or more precharge switches of all driven to coincidence with said precharge circuit driving signal, while 
making all the (ii) aforementioned sampling switches into an OFF state The inspection approach of the 
active-matrix substrate characterized by conducting leak inspection of said sampling switch by measuring 
the current which impresses a predetermined electrical potential difference to said picture signal line, and 
flows to said precharge signal line. 

[Claim 13] It is the inspection approach of a active-matrix substrate given in claims 2-6, 

(i) by measuring the current which impresses a predetermined electrical potential difference to said 

precharge signal line, and flows on said picture signal line, making said two or more precharge switches of 

all into an OFF state, while making said all sampling switches into an ON state Or, making said two or more 

precharge switches of all into an OFF state, while making all the (ii) aforementioned sampling switches into 

an ON state The inspection approach of the active-matrix substrate characterized by conducting leak 

inspection of said precharge switch by measuring the current which impresses a predetermined electrical 

potential difference to said picture signal line, and flows to said precharge signal line. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0009 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0009] 

[Means for Solving the Problem] Two or more scanning line and two or more data lines which carry out a 
phase crossover on a substrate in order that the active-matrix substrate of this invention may solve the 
above-mentioned technical problem, The scanning-line drive circuit which supplies a scan signal to said two 
or more scanning lines, and a picture signal supply means to be formed in the end side of two or more of 
said data lines, and to supply a picture signal to said two or more data lines, Two or more picture element 
parts by which an active drive is carried out based on said scan signal with which it is prepared in the shape 
of a matrix, and is supplied through two or more of said scanning line and said two or more data lines, and 
said picture signal, respectively, It is prepared in the other end side of two or more of said data lines. While 
supplying an inspection signal to said two or more data lines at least, respectively at the time of inspection, 
it is characterized by having the precharge [ inspection-cum-] circuit which precedes the precharge signal of 
a predetermined voltage level with said picture signal at the time of normal operation, and is supplied to said 
two or more data lines, respectively. 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0010 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0010] According to this active-matrix substrate, a picture signal supply means to supply a picture signal to 
two or more data lines is formed in the end side of two or more data lines, and the precharge [ inspection- 
cum-] circuit is established in the other end side of two or more data lines. Here, at the time of inspection, 
the inspection signal for performing electrical property inspection of a predetermined class to two or more 
data lines at least is supplied by the precharge [ inspection-cum-] circuit, respectively. Therefore, electrical 
property inspection of predetermined classes, such as the disconnection or open-circuit inspection to the 
picture element part connected to each data line located among both, respectively or this, and shunt 
evaluation, can be conducted using a precharge [ inspection-cum-] circuit, and a picture signal supply 
means. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0013 
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[Method of Amendment] Modification 
[Proposed Amendment] 

[0013] Moreover, the active-matrix substrate of this invention Said precharge [ inspection-cum-] circuit It is 
constituted including two or more precharge switches which carry out the switching output of the precharge 
signal inputted through a precharge signal line according to a precharge circuit driving signal, respectively, 
and are supplied to said two or more data lines as said inspection signal or said precharge signal, 
respectively. A sampling circuit with two or more sampling switches which said picture signal supply means 
samples the picture signal inputted through a picture signal line according to a sampling circuit driving 
signal, respectively, and are supplied to said two or more data lines as said picture signal, respectively, It is 
characterized by being constituted including the data-line drive circuit which supplies said sampling circuit 
driving signal to said two or more sampling switches, respectively. 
[Procedure amendment 5] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0014 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0014] According to this active-matrix substrate, two or more sampling switches which can be set to a 
sampling circuit are constituted so that the picture signal inputted through a picture signal line may be 
sampled according to a sampling circuit driving signal, respectively, and the data-line drive circuit is 
constituted so that a sampling circuit driving signal may be supplied to two or more sampling switches, 
respectively. Here, in a precharge circuit, according to a precharge circuit driving signal, a switching output 
is carried out by two or more precharge switches, and the precharge signal inputted through a precharge 
signal line is supplied to two or more data lines as an inspection signal, respectively at the time of 
inspection. Therefore, electrical property inspection of the predetermined class over each data line located, 
respectively between two or more precharge switches and two or more sampling switches can be conducted 
using a precharge switch, a sampling switch, and a data-line drive circuit. 
[Procedure amendment 6] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0016 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0016] Moreover, the active-matrix substrate of this invention is characterized by said two or more 

precharge switches consisting of a thin film transistor by which said data line was connected to the source 

electrode, said precharge signal line was connected to the drain electrode, and said precharge circuit drive 

signal line was connected to the gate electrode, respectively. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0017 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0017] The thin film transistor which makes two or more precharge switches will be in an ON state, 

respectively, if a precharge circuit driving signal is supplied to a gate electrode through a precharge circuit 

drive signal line, and according to this active-matrix substrate, it supplies the precharge signal supplied to a 

drain electrode through a precharge signal line from a source electrode as a precharge signal as an inspection 

signal to the data line at the time of normal operation at the time of inspection. 

[Procedure amendment 8] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0019 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0019] Moreover, the active-matrix substrate of this invention is characterized by said thin film transistor 
consisting of one of an N channel mold transistor, a P channel mold transistor, and complementary 
transistors. 

[Procedure amendment 9] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0020 
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[Method of Amendment] Modification 
[Proposed Amendment] 

[0020] According to this active-matrix substrate, using TFT of an N channel mold transistor and a P channel 

mold transistor, i.e., a piece channel, and the switching operation of the precharge switch which consists of a 

complementary transistor constituted from an N channel mold transistor and a P channel mold transistor, 

electrical property inspection of a predetermined class can be ensured at the time of inspection, and 

precharge can be ensured at the time of normal operation. 

[Procedure amendment 10] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0021 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0021] moreover , the active matrix substrate of this invention be characterize by to equip said data line 

drive circuit with the wave control circuit output as said sampling circuit driving signal after restrict the time 

amount die length of said transfer signal so that said transfer signal output almost simultaneously from each 

stage from two stages in the shift register and this shift register of one sequence which carry out the 

sequential output of the transfer signal which adjoin each other may not lap mutually in time . 

[Procedure amendment 11] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0022 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0022] According to this active-matrix substrate, if the sequential output of the transfer signal is carried out 
from each stage of the shift register of one sequence, after the time amount die length of a transfer signal is 
restricted by the wave control circuit, it will be outputted by it as a sampling circuit driving signal, so that 
the transfer signal outputted almost simultaneously from this shift register may not lap mutually in time. 
Therefore, it originates in actuation of the sampling switch corresponding to the time lap in the transfer 
signal which gets mixed up, and the situation where a picture signal, an inspection signal, and a precharge 
signal will be supplied ranging over two or more data lines can be prevented, and if a precharge signal is 
made into two sequences even when it can be managed with one sequence and will perform the above- 
mentioned 1H reversal drive, if the precharge signal and precharge circuit driving signal which will be 
supplied to a precharge [ inspection-cum-] circuit if constituted in this way are the case where 1H reversal 
drive like the above-mentioned is not performed, respectively, it is sufficient for them with one sequence a 
precharge circuit driving signal. Therefore, as compared with the case where a sampling switch is driven by 
the data-line drive circuit based on the transfer signal of two or more sequences outputted from the shift 
register of two or more sequences, the number of I/O wiring for a precharge signal or precharge circuit 
driving signals concerning a precharge [ inspection-cum-] circuit or input/output terminals can be reduced 
sharply. 

[Procedure amendment 12] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0023 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0023] Moreover, the active-matrix substrate of this invention is characterized by constituting said two or 

more picture element parts including the thin film transistor for an active drive, respectively, and said 

precharge [ inspection-cum-] circuit consisting of same film as the thin film transistor of said picture 

element part including the thin film transistor formed in coincidence. 

[Procedure amendment 13] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0024 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0024] Since it is formed in coincidence from the film with same thin film transistor in a picture element 
part and thin film transistor in a precharge [ inspection-cum-] circuit according to this active-matrix 
substrate, manufacture of these thin film transistors is comparatively easy, and can attain low cost-ization of 
the whole equipment. 

http://ww4.ipdl.ncipi.go.jp/^ 10/18/2006 



Page 6 of 9 



[Procedure amendment 14] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0025 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0025] The liquid crystal equipment of this invention is characterized by having the above-mentioned 

active-matrix substrate, the substrate of another side of the substrates of said pair, and said liquid crystal. 

[Procedure amendment 15] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0026 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0026] According to this liquid crystal equipment, it has the active-matrix substrate of this invention 

mentioned above, and is constituted, and since various kinds of pre- electrical property inspection is 

ensured, it is as reliable as an assembler. Moreover, since neither I/O wiring only for an inspection circuit or 

inspection circuits nor an input/output terminal exists, the circumference circuit for performing normal 

operation, such as a precharge circuit, a sampling circuit, a data-line drive circuit, and a scanning-line drive 

circuit, can form with allowances. 

[Procedure amendment 16] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0027 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0027] Moreover, the seal member which the liquid crystal equipment of this invention sticks the substrate 

of said pair in the perimeter of the screen-display field specified by said two or more picture element parts, 

and surrounds said liquid crystal, It has further circumference abandonment of the protection-from-light 

nature formed along with the profile of said screen-display field at the substrate of said another side between 

said seal members and said screen-display fields. At least one side of the I/O wiring of said precharge 

[ inspection-cum-] circuit and said precharge [ inspection-cum-] circuit is characterized by being prepared in 

the location which counters said circumference abandonment. 

[Procedure amendment 1 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0028 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0028] According to this liquid crystal equipment, circumference abandonment of protection-from-light 
nature is formed along with the profile of a screen-display field at the 2nd substrate between the seal 
member and the screen-display field on the substrate (namely, opposite substrate) of another side. And 
either [ at least ] a precharge [ inspection-cum-] circuit or its I/O wiring is prepared in one substrate in the 
location (henceforth "the bottom of circumference abandonment") which counters circumference 
abandonment. Here, a precharge [ inspection-cum-] circuit is a circuit of an alternating current drive 
fundamentally at the time of normal operation. For this reason, while faces the liquid crystal which was 
surrounded by the seal member and pinched among both substrates, and even if it prepares a precharge 
[ inspection-cum-] circuit, and its I/O wiring in a substrate part, the problem of degradation of the liquid 
crystal by direct-current-voltage impression is not produced. And in this way, by preparing a precharge 
[ inspection-cum-] circuit, and its I/O wiring in the bottom of circumference abandonment, it can have 
allowances and for example, a scanning-line drive circuit and a data-line drive circuit can be formed in the 
circumference part of a narrow long and slender substrate. 
[Procedure amendment 1 8] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0029 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0029] The electronic equipment of this invention is characterized by having the above-mentioned liquid 
crystal equipment. 
[Procedure amendment 19] 
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[Document to be Amended] Specification 
[Item(s) to be Amended] 0030 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0030] Since according to this electronic equipment it has liquid crystal equipment of this invention 

mentioned above and is constituted, the miniaturization is attained, high definition actuation is possible, and, 

moreover, it is reliable. 

[Procedure amendment 20] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0031 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0031] The inspection approach of the active-matrix substrate of this invention (i) by measuring the current 
which impresses a predetermined electrical potential difference to said precharge signal line, and flows on 
said picture signal line, making said two or more precharge switches of all into an ON state, while carrying 
out normal operation of said data-line drive circuit Or, making into an ON state two or more precharge 
switches of all driven to coincidence with said precharge circuit driving signal, while carrying out normal 
operation of the (ii) aforementioned data-line drive circuit By measuring the current which impresses a 
predetermined electrical potential difference to said picture signal line, and flows to said precharge signal 
line, it is characterized by conducting disconnection or open-circuit inspection of two or more of said data 
lines. 

[Procedure amendment 21] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0032 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0032] A predetermined electrical potential difference is impressed to a precharge signal line, making two or 
more precharge switches of all into an ON state according to the inspection approach of this active-matrix 
substrate, while carrying out normal operation of the (i) data-line drive circuit. Then, the predetermined 
electrical potential difference impressed to the precharge signal line is impressed to each data line through 
the precharge switch made into the ON state. And since it is turned on in the group unit which a sampling 
switch becomes from a data-line unit or two or more data lines, when each data line and each picture signal 
line are made into switch-on, a current flows on a picture signal line. Then, the current which flows on this 
picture signal line is measured, and if it compares with the reference current obtained when the picture 
element part connected to the data line or this is in a normal state, disconnection or an open circuit of the 
data line can be inspected in the group unit which consists of a data-line unit or two or more data lines. 
[Procedure amendment 22] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0034 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0034] Moreover, the inspection approach of the active-matrix substrate of this invention (i) Making said 
two or more precharge switches of all into an OFF state, while making said all sampling switches into an 
ON state measuring the current which flows between the picture signal lines by which electrical installation 
is carried out to the data line which impresses a predetermined electrical potential difference and this adjoins 
each other between the picture signal lines by which electrical installation is carried out to the data line 
which adjoins each other — or (ii) Making said two or more precharge switches of all into an ON state, while 
making said all sampling switches into an OFF state By measuring the current which flows between the 
precharge signal lines by which electrical installation is carried out to the data line which impresses a 
predetermined electrical potential difference and this adjoins each other between the precharge signal lines 
by which electrical installation is carried out to the data line which adjoins each other, it is characterized by 
conducting shunt evaluation of two or more of said data lines. 
[Procedure amendment 23] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0035 
[Method of Amendment] Modification 
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[Proposed Amendment] 

[0035] A predetermined electrical potential difference is impressed between the picture signal lines by 
which electrical installation is carried out to the data line which adjoins each other, making two or more 
precharge switches of all into an OFF state according to the inspection approach of this active-matrix 
substrate, while making all the (i) sampling switches into an ON state. Then, although a predetermined 
electrical potential difference is impressed to the data line from a picture signal line through a sampling 
switch, since all precharge switches are turned off, the data line which adjoins each other is insulated mostly 
mutually, and the current should not flow between picture signal lines. Then, if it compares with the 
reference current obtained when the current which flows between the picture signal lines by which electrical 
installation is carried out to the data line which adjoins each other is measured and the data line etc. is in a 
normal state in this condition (close to about 0), the short circuit of the data line can be inspected in the 
group unit which consists of a data-line unit or two or more data lines. 
[Procedure amendment 24] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0037 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0037] Moreover, the inspection approach of the active-matrix substrate of this invention (i) by measuring 
the current which impresses a predetermined electrical potential difference to said precharge signal line, and 
flows on said picture signal line, making said two or more precharge switches of all into an ON state, while 
making said all sampling switches into an OFF state Or, making into an ON state two or more precharge 
switches of all driven to coincidence with said precharge circuit driving signal, while making all the (ii) 
aforementioned sampling switches into an OFF state By measuring the current which impresses a 
predetermined electrical potential difference to said picture signal line, and flows to said precharge signal 
line, it is characterized by conducting leak inspection of said sampling switch. 
[Procedure amendment 25] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0038 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0038] A predetermined electrical potential difference is impressed to a precharge signal line, making two or 
more precharge switches of all into an ON state according to the inspection approach of this active-matrix 
substrate, while making all the (i) sampling switches into an OFF state. Then, although a predetermined 
electrical potential difference is impressed to the data line from a precharge signal line through a precharge 
switch, since all sampling switches are turned off, a current should not flow on a picture signal line from the 
data line with the predetermined electrical potential difference of the data line. Then, if it compares with the 
reference current obtained when the current which flows on a picture signal line is measured and a sampling 
switch is in a normal state in this condition (close to about 0), leak of a sampling switch can be inspected in 
the group unit which consists of a data-line unit or two or more data lines. 
[Procedure amendment 26] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0040 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0040] Moreover, the inspection approach of the active-matrix substrate of this invention (i) by measuring 
the current which impresses a predetermined electrical potential difference to said precharge signal line, and 
flows on said picture signal line, making said two or more precharge switches of all into an OFF state, while 
making said all sampling switches into an ON state Or, making said two or more precharge switches of all 
into an OFF state, while making all the (ii) aforementioned sampling switches into an ON state By 
measuring the current which impresses a predetermined electrical potential difference to said picture signal 
line, and flows to said precharge signal line, it is characterized by conducting leak inspection of said 
precharge switch. 
[Procedure amendment 27] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0041 
[Method of Amendment] Modification 
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[Proposed Amendment] 

[0041] A predetermined electrical potential difference is impressed to a precharge signal line, making two or 
more precharge switches of all into an OFF state according to the inspection approach of this active-matrix 
substrate, while making all the (i) sampling switches into an ON state. Then, since all precharge switches are 
turned off, a current should not flow on a picture signal line through the data line and a sampling switch 
with the predetermined electrical potential difference of a precharge signal line. Then, if it compares with 
the reference current obtained when the current which flows on a picture signal line is measured and a 
precharge switch is in a normal state in this condition (close to about 0), leak of a precharge switch can be 
inspected in the group unit which consists of a data-line unit or two or more data lines. 



[Translation done.] 
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5 0 cKoio^r^x^^vhy^xaffiti, *ks]*k 

k ^-;W(c J: y H; y njaoP5»RHHc«« 

fc y , mv* TFTff y ctv^ft o t s^f 

y ^XfflR*«UKKWC«»3iT*IB*iiTXjB©lWf 

y ^xffls*fflstew»)ii , rx^5-i'^'i»s©jttK« 

3XMtSS©»SWn6S£l,V\> *-CT\ C<D«©7^ 
f-w^vhy^xaSfcti, jtlBKKUlBlK. x-*^ 

-ok LT, fflraB£B&£T&n«tttc«t*313K 
7^7vhU^ XS«0*ftttl9m*£?Tarfleit: 

[0 0 0 3] C0>£*&*m3Bfcifl*.& tttfcDv*- 

?*«*T*!K SEft, Cft&fiDX^yT-i/yjKPfcB 
Bf « tfXDtfc^/BBBM^ CftBflDX-fvfV^ 

y pj^ l y -r s fe»o^©<«ffl*»?*««±t» 

a, Bfctt-y-v^yi/^x^y^-oy— ^tiatftHo* 
[0004] ftKr, ±jS©jajaiHiss£Do^, ru^*— 

ttJE*sfg-rs, i HS^igSj^^cfev^TJi, ^y^ 

< T'^So fiflj^tf, - 2 9 5 5 2 0^«{C, 

[0005] dCT, ±^©<t3{ciuaiH]£S^a«±fc 



(4) 
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sm^^u^^-^in^^T^jaiHissti, b®« 

if <b nscDtf— flSWTS So 
[0 0 0 6] 

\-v*xmfo<Dmmmfticmf £■?%>£ ^ c.ne,<D 

®$&*mj$.-?Z T F T©JgfiK®«cD8S^E«8<D5l*lHl 
[000 7] ^fc|fc*|II8&*KttS«£-{<:£.gfc 20 

v&f-fflDmm&mx-tf 100/imxioo^mS 

4OT±KW*&nfcttSfl!flHFtt, 91* A 1 

fe^vti/^ngHAfe&So 30 
[0008] *»wtt±atfeiawwcte«*i9:*nfc*) 

[0 0 0 9] 

i£ir3B<ifI^#l*S¥©i:, Thy^xttteRtf&nT 
«©fl&*HfflHfc»*t entfe 9 , £Sttic4>& < i: h3I2 50 



[0 0 10] It^ncgettcoT^'rY'/vhU^XS 

«fc*nar, i*»©7 f - * iit<:BtMre*0a&-f s b& 

iftMicmfbtiT^Zo tftSftfctt* 

[ooi i] titosr, jBmbfmtca. SrStEi/^i/ffl 
T©7y^+-iW5*>*^ ^u^-v-^n^v 1 - 

[0 0 12] ULkCkSte, «OB»^U^-v— S^HIS 

tt%\*icmfo<Dffim&friz.&i,f%m-££ik%iLT, en 

[0 0 13] W«9l2fclB«©7'^-r^rvhU*XS 
£Zft®£?%> 0 

[00 1 4] m#m2lc9iffi(D7?7-'C7'?bVi?xm 



(5) 



yyx^<y*«, BflWB#»*^LTA**n*H«B 

yyy >ir®immm***w&<ov-i'7v >^->f 

-i?m&mwimmcfs.vT, m&m-fv ^—yx-r >y 
(Dr-zmizizzwiirgtiZo tot, y°y^-y*x io 

y ?"x >y ^ t « fat fea-r § * ife§»c*f t %> 

[0 0 15] {&>3> Bttttfrtirtctt* :7y*-*-5?HK 

T, jfiSO^Uf-+-J>X^ «y?-tc<fcD Xf >y^>^a 

««?tl5. LT> Bllsm^if^MfWcfc^T, -9- 20 
y7*U >^HI»«»fi93WiM»0-9->^ , U y?7.-(v=f- 
te7*-*|«TO0tSteJ:9**(JMi&sn*fc* BOA* 

mmma&vr. a&o^y^y y^x^-y^-tcj;*)*: 
zv-yyvyrznx, mmm^tLxmrnvT-zm 

o*?*— *i*jc^T©:/y^+— ^#fr*>*u yw 
* - *jz tirz&r- * sue arr * b^mi#co«^^b# 

[oo i 6] »*«3icte«£DT^-i':7-7hi;*xs 30 

Ts tuia^O^'J^^-^X^-y^ti^, huIBx- 
^SStfy-Xttlilcg^ft, W27V*-*—&m*M 

flreaw usiciiftiftii h ^y-yx**^ 
[0017] it^3{cieKc7)r^^'C^'vhi;^xs 
^y-yx^a*^ 7y*+-s>B»«»«w*fl-i, 

[0018] ftoT, fcSimcti, einBcoSMh^y 

y*X*cQX^ <y^y ^IM^fOTLT. Cft&OjfflRh 
77^i: «St©-9- y y° u y ^X-Y >y ^ £ <DMlC*:% 

h^y-yx^cox-r-y^y^iftf^fijfflLT, 50 



¥fffi¥- 1 1-2 7 1 806 



8 



cov>TOy*y?-v- swffctu yy — -y^n 

[0 0 19] M*]S4{c|B«<D7'^-ri'^"vhU^XS 
T, flfffBSIglh^yv'x*^ Nf+^;l/Sb7^X 

prv^tmh^yiSxZRxfttffimh^yiSxz 

[0020] m^m4icim<DTi7r-^f-rhv^xm 
% y- y x * 6 * § 7 u ^ -v - ~y x -f -y ^cd 

X^-y^-y^l&^fiJfflLT. ^fi^Ftcfi^a*©« 

«wtt***s»*fcff wwwwkh::/'; ^ v-: y 
[0021] »*^5(cfB*«T^x^yvh';^xa 

vh'J^X»«{cfcV^T, Me-r-^flBB»iBES» x & 

&frzmkm^*m<kmt}*z 1 %m<D^y v i^yx* 

[0022] w^stfe^cDT^xi-yvhu^xa 
mc£M£, 1 ^jo->7 h i^~y*x^<o#is^e,^« 

nrd^, vy?vy>fmimmmmihxmir£riZ>o 
wjSLfc-9-yyuy<7"x-r>y^Kjmc^HLT, b« 

c <o j: 3 (c«fi!c-r n« s «isMy° y f- * - v umz.m& 
Mj£<D*n# 1 HSMmm^nt>r^m^x&n\f. 1 
+-s;«^* 2 mmctnii cry ^+-^BKfaBfi 
h i^^x^^6»m?3^ns^^5>j(ofg2ifi#{cs^v^ 
«»&i:jt«LT, ^atJi^y^^—yiHiBs^s, 

[0023] »^6{cie*©7'^7 L i'y*vhy ^x» 
stilts 1 ^e. 5 cDtvfnfr— JifciaKor^-r-c y* 

h 9 y ~yx 9 h^xmis. z nx is 0 . 



(6) 

9 

co o 2 4] mj&aeicmsskoTi'T-'f ttyvztm 
7*-z?®masii z>mm h ? ztiz, m c 

[002 5] «*3S 7 tcfE«^®S^Bti, If 1 10 
[0 0 2 6] W3&S7 tcfB*^^B(cJ:n^ Jbifi 

#£L&^fci6, ^'Jft—» *y^u>yH 
C 0 0 2 7 ] mMm 8 tc£tt<PKA£»& 7 

? tizmffi&rmmvmmic *j<, ->t mis— *r©at&&R5 
;baw* £ wiBMB^*« t comic ts\< ^-zmmmmmtn 

Btcss^enrdci 

CO 0 2 8] !f5RJS8&ciE«£DiKil^fi£<fc:tU?, SB£ 

nT^s. cct% «aa»ry^+-^@tttt, awn 

Tie, Ma*^U^ J f-i'*liISS^^©AW*iH^Stt 
CO 0 2 9] IS**9{cfB«0«^«IS§{i. g»#Jg8tC 
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co 030] »*«9tta«©«?«S{c<tn^ ±is 

coo 3 1] m&hi 0 icemen? >?7-szr*?hvtx 
vhu^x»E*««-r*«aE&ffi-e«oT, come 

Mn*«»*«fi&rsci:fc«fc»>, «v>tt, (11)1067* 

s^EMunMreic * I? ra»*teWKisn*aHR©^y 

CO 0 3 2] m&M 0l£f8&<OT9 J r'tT?bV*X 

y^itLo-p, ^y^ir-s?«<MiteBf3e«E*aj*n 
btmMmt-stinMti&s mmmnmtcwBViwri 

[0 0 3 3]*^tt, (ii)7*-*WB»EIKS*il««rflF 
Loo. ■«M#«a{cm^«E*WiO-rSo 

* wnffltxttajftox - * «*» e * * ymtiLT*. 
co 03 4] m^mi 1 tdB«©7^7 i i'^vhy^x 
vhy*x«s*«aE-r*ttoK^rftT?*oT, cdme 



(7) 

11 

mm<D 7Uf+-yx^-y 3H£t yam zl-d-d, 
vmt-r s t mc mamo -fv v 

[0 0 3 5] »*«1 i {ciE^z^^-rrvhU^x 

■t**-:/#»fc-r s £#*£&&(»•?*) *+-s>x-f 
±T**7vmt loo, ffl»M8-r5-r-*i§»csftw 
«tt*nsH««^«©ii!ifcBBe«E*9Jio-r*. 

**temse«E^aifti*ns^ ?y *-v-s>x-f >y 
srr?»*. ^ct% coward *nww-*f«-*»e 

[0 0 3 6] HgWi, (ii)-9">"^U>^X-ry^T^ 
>^X^-yf-tf£T*:7£ftT^Sfci&, ffiPS-TSx 

fmGLT\ ■7 9 -*«0«»*«aE'e**. 40 
[0 0 3 7] 19*311 ZJCfef^T^^VhU** 

V hi) ^XStij^g-rstfcSTaSre&^T, (OWiS 
t»->y U >^X^ -y ^T^^-^^^-TS fc«fcMIH 
«HRO 7 U * * - 5>*-f y >#3i f: LOO, 

mie7°u - ^#si(cm^«jE%9i*n l rmzmm 



»M¥ 11-2718O6 

12 

o, Mi2®«!«^ii8icm^«flE*ai*pLTtfrie^u^^ 

>7y X7*x-f >v^co U -**aE*fr3 c £*mWLh? 
[0 0 3 8] ff^a 1 2 {Cfe«©7*'7V 7V h U *X 

$.T**y*mt loo, r u ^^-^ffi^tcm^* 

JE£En*nf 5 0 tSi:, ^Uf-^-yX-Y-y^^LT 
•7* 'J f- * - 5>fl»**» 6 # iRtc 3t£«JE tfEPSP S n 

"7*- # «l©3W£*EEte i »3 7 s - # ttfr £ B^fg^fSS 

cmgSE*^ti*v^T355o fct, c<Dvmr\ mm 
mm»icm.ti%nffi*m%.i>T, vyyv y? 

[0 0 3 9] bRVH±, (li)-9->^U>^X-r>y^T* 
•9->'/U>'^X'i'>y^^T^-7^nTV>§fc 

mmnznffi.*mi£LT, v-yyv -y^m 

[0 0 4 0] 19*^1 3{cf2«©T^T--i'yvhUr7X 
*«©«fi?3 i£ {4, 2 6 tcGtt© 7^r-f7" 

vhu*xs«£i&g-r3i$s;73&T-&oT\ (omis 

»7"'J ^t->*X^ 'Vf f T4t7«it LOO, 

oo, MiBa#«^i^tc m^*JE^ ai*p isTmmyv?- 
^ u ^ - ->*x >r -y ^© y - * *&s*tf a c z ^w. t 

[0 0 4 1] Sf5£jRl 3(C|2«©7^-?-^^Vh'J^X 

atsw^STJffitctn^ (o-9-^yy^x-r-y^ 

^T^7«SltLOO, 7°'Jft->*MSItcBfSf 
E?rffl*p-r§„ -T^i:, ^y^^-^X^-y^jb^T^- 



(8) 
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frZ & 3 301/— fmiiLX\ f U — i ^*x-r -y ^-co y - 
COO 4 2] aKl^tt, aOV>7V XfXJ y^T* 

jEtc * o t 1 - e. 7v * \ - 'Jm^micmmmti 

§ joi/- ymta-p, 7 u ^ -v - ->*x^ -y ^© y - * 
set?**. 20 

CO 0 4 3] *^<DCO,J;^^fflStfffi£OfiJ#{i^ 
CO 0 4 4] 

C0045] (T<?7-'(y?bv?xmm<Dmi£) 

C 0 0 4 6 ] T * T" 7v h y ^ XS«£tt«@ 

COO 4 7] BUCSV^ 7^f^7''7hiJ^XSfi 
fi, 0U*.f£53g£& a-K^X, fUavfflWSfr 
6&3TFTriM'Mgi;£:flg*T^&o TFTTW 

fc&*4*tx;frifcK»oT#tf*j£»lll3 1 fc, 

5 ^Kigwsi i t<Dmic$:%-frtE-rztmcm 40 
nc:«(t««)B«en&tFiN*a«ett«. j£&B3 i tax 

LT^{tt*&£ft£j&»i^Y K Y2, YmfCJS 

OTFT3 0fcW«SnT^5. * T F T 7 l--f« 
«l±f=f4» ^«§S7 0©;Tcfe©ffiig!T'&3SfiiS§l3 

morai i tcss^s 7 o mtimztiz <t ? tc-r 

**l«^r*©t, HuS©^*iSl3 l«rS*S«^fiSt©fc 50 
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4&CD^fii£LTfflV>T&<fcv\, £©<fc-5&1tfiSc«:Sgft 

IfSK S2, Sn!i« COMfclMEfctCflttftl, 
Tfcfi^U ffi^-rS«SS[CD-x-^SS3 5|HI±tC^L 
T^-7Sfc&i£-r5<fc-5k:LTfc&v\, ceo J; 5 

«««ft-*iB«©7*-*i«3 5*ni»te8aftu a 

CO 0 4 8] T F 1 JitCteSK, 

2 00 (^-TS) fcfi#:£T6tt*M&Rfc::feW-Stft 
S^C, ^-#^3 5^Cft{£&i^£ftfcHSfigP<DTF 
T3 0^C0MttX«»f^aE> ££D&»<D1t 

MW^s^tf ^ i: . m&mm. 200 (oaurn^ 

vWN R S ^ra^«^ S K S 2 , S n t^feff L 

S*^ , 'J5 : -v->?[5JSg2 0 1 fc, IH^Sl, S2, 
-> S n^-y-^^y^^LT^tD^-^i^S 5tC^^r 



lOlt, £&MB»IqIB1 0 4 fcjWBjasnTV* e 
CO 0 4 9] ^i^ffiiftlHlK 1 0 4 it, nrntMBHtfr 

CO 0 5 0] -r-^^gjlHlEg 1 0 1 {±, ^gp$iJ2|[iIi^ 

^n7^f£I-3^T, ^^KllHlKl 0 4*^S<1 
#Y K Y2, Ym^BlAn-r^^^^vyfC-a-t)-^ 
T, lBtffc<I^3 0 4 5*c^{COl^T, ^-^^3 5S(C 
^yyUy»Iti§SHK SH2, SHn 

z/vwi&z o 1 tc-y^^y >tr®&mmm^ 
co o 5 i] &23r/y?--v-> ? iHiss2 o 1 a, x^<y 

^>^?i:LT, fiBJ^{fTFT2 0 2^f-^l3 
5«^^.TfcO> ^y^-V-^ft^«i2 0 4^TFT 

2 0 2©Kw^x(±v-xaei{c^?nT*iD, y 

'J ^-V-: ^glHUeOMI^Kl 206#TFT202 Of- 

y^^-^m^2 o 4^/tlt, ^gpaig*>eyy^ 

+-^«^N R S £»t 3itf fcfe^^S^^mBEO® 
ft. 7 'J ^ -v - S?@lHB9Mrej| 2 0 6^ 
LT, #-r-^^3 5lz-O^Tmmims K S2, 
S nlCfcft-tZZJ S.>-?T*7V¥-*-i?mm4R 

^ffii(iM^NRGA^*&^fts 0 «aai7y^-*—^0 

IS 2 0 1 «, iff* L < »4)|IIIPSfIU^/l/(DBflHI9 S 
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1 , S 2> -, SnlCiSt5^ l Jft-i' , i§NRS 

s?I§IK2 0 114, ^i^fcii, &^<D4:-5k:m5©fWl£> 

[0 0 5 2] t^yy :/y0S83 0 1 t4, TFT302 
^#^-^$13 5«tC{ix.T*5t)> BfltiB*Hft3 0 4# 
T F T 3 0 2 COV— XMcgMSnTfeD, +f:v:/>J 
ViTONUMMMlS 0 6tf T F T 3 0 2coy-httH 10 
til^tlt^So ^LT> I»f*i3 0 4^L 
T, Mi^SK S2, -, S n#A;fj£ftSJ:, C 

n^+fyruv^-rso an*. -9- 
mnmz o 6*^LT-r-*«B»H» i o i 

^Uy^ElHHBIWl^SHK S H 2 , ••, SHnffA 
K S 2, ••, S n«f-^i3 5 K«*aiiirr*o 

[0 0 5 3] C©*3te**»©»«tt*tt, ^-^i^3 
5*-*»c3I!R^3£5{C«j££*lT^3tf, 7 s ^ 

« 3 5 zmmzmic $ t rai$3i#?-r 5 <t ? tc«« l 20 
Tfe zi\ mar* v>7v >tr®&3 0 1 *mm-z> 
t f t 3 0 2 (DW2&frm&Rtfm®m^nmwimcfo 
ct, mm m*.& 3«, 6*a, 12a, •••) tcra 
isgjnftiiefSK S2, s n %m»m*m 

•7v>7-r%&oi,cmi&vzt>&i\ com. 

[0 0 5 4] ^!C, tME^y?-*— S>|gg&2 0 1 Rtf 

3 0 1^«BE-TSTFT2 02^3 30 
0 2 ©Rfl^ftB^Sfco^TH 2&tfH 3 £#figL 

t**kipwso ft, B2t4. *oa*:?y*-¥— 5>hk 

2 0 1CDTFT2 0 2 ^/jSc-TS^IlCi T F T^-flU 
S&0-?&!), 03f4, -f^y >^[HlSg3 0 1 COT FT 

3 o 2*«fig-rs^acoT f i^frst 0S&0-efc3 o 
[0055] 02 (i) tc^-rjcatc^u^-^-^iiigs 

201CDTFT202 (0 1 #M) (4. Nf + ^ST 
FT20 2 afr<=>*fi)c£*lT&.i:^L, 02 (2) (C^ 
f<fc'5tCP^*;l^TFT20 2 bA^M^ntfe 
i^U 02 (3) {C^f Jc^fCN^+^STF TS 40 
tfP* + *>I/fflTFTfr6j*S«»S!TFT202 cfr 
6««*nTt>J:V\ &*5. 02 (1) ^5,02 (3) 
fCfc^T, 0 1 fc^Lfc^U *-*—5>@lfflB»fi*K2 
0 6*rtLTArtSn*7y^+-5>HBHBHftfl»2 0 
6 a, 2 0 6 bl4, YWEt LT&T F T 2 0 2 a 
~2 0 2 c tA^J^tl^o IrID<0 1 fC^Lfe^U^-V 

—vmmtLz o 4^LTA^jns^'jf +-> ? i§ 

N R S 14, V-XtEi:LT#T F T 2 0 2 a~2 0 2 
cfcA^JtlSo Nft^;VSTFT2 0 2aCy-h 
«ff^LT0]AP?n^^U^+-> ? 0^IEI!)«#2 0 6 50 
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ail, P^-v^;PMTFT2 0 2 b^y-h«)Ei:LT 

mimztiz7'v?-*—> , \B\®m.W}m^2 o 6 b £:«, ta 

fctBfiiST F T 2 0 2 c T'#}fig-T5*I^a4, :/'J 
— >*0K|g®)ffi^ 2 0 6 tf'Pte < £ fe 2 #J-X±*&g i: 
c©4:5{c:?U^-^0&i^«^iif 2 0 6# 

TE*LTfcJ:vU ^^-^if«2 0 4tl9 

W4, 0J*J4, £*<D*^tt»R©«l^*S«Jf3iT 
F T 2 0 2 c <D^mT*7 «J f-^-5^H»B»«^ 2 0 6 

a£-rv/s-#{i«fcSK!K2-frT, ry?-*— s?bhme 

»fflM»2 0 6 b£J£fiScLT& 
[0 0 5 6] 03 (1) K^Ti^fclf^yy^EIB 
301CDTFT302 (0 1 #M) f4, Nf+*;HT 
FT30 2afr£«fiSc£nT&<fc^L, 03 (2) (C^ 
^idtcP^iM/MT F T 3 0 2 bfr£«fiSc£tlTfc 
£l^L, 03 (3) fC^-r<i;^{Cfflffi§iTFT30 2 c 
^6>*fiSc^tlTfe<fcV^ 03 (1) fr£03 

(3) {cfc^r, 0 1 \c7^vrmmm^m3 04^1 

TA^lSnSIM^V I Dli, V— XfltfiEfc LT^ST 
FT30 2a~30 2 c(cA^?n5o |B|C<0nc^ 

Lfc^-^isigsis!^ i o i *>?>-tf >^y >7®®mm 
mm&3 o 6 *ftL-cxjiznzy->7v ^sssggis 

«^3 0 6 a, 30 6 b(4, y- httffi: LT&T F T 
3 0 2 a~3 0 2 c tcA^^tl-So £fc, IfV^yv^ 
0SS3O lfcfe^Tfe, huxEcO^U^-V— v*0SS2 0 1 
<Dt§-&bfflmiC, N^-f^/l/SiT F T 3 0 2 a iCf- h 

mmt LTaiirasn^-y-vy; >^0Kig«;«^3 o 6 

ai:, t*;HT F T 3 0 2 bty-MEi: LT 

maznzv^yv >tmismmm**3 o 6 b ta, *e 

IKEKfltT?*5, «foT, -»fyrU>y0^3 0 1 

ttmmmr f t 3 0 2 c "p**r*«^te«, *>^y 
>^0Kisi(iffi#3 06 a, 306 bmwyfv 

0SSK«I«^i^ 3 0 6^M<i:fe2 *W±&H t * 

[0057] &$,mu2 ooKffiz.p>nrcm&M 

[0058] (.tfmm7v 7-*-v®&<d7v 
mm) iter. 04«r#sgLT, %nkmw 2 0 0 (Dmmm 

^{c*jtf§^S«7 p yf : -v-^0K2 0 1 

[0 0 5 9] 04 (C^-T,}; 3 fc, f'-^^RlS^l 0 
t 1 (F-yhjg&SO *Mfe-?%lruy*m^ (CL 

\-m^ (dx) ccos/y 
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«WIBIfc*VT, £<D£o%;f£&Xft-hmf% (DX) 

\m (nrg) «sti5„ j;»?**^Kc(i N moat 
^(Dmmtzftztuyzm 1 ^ (cly) avvfu^i/ 

i:*?.i:«{ciS0«# (v I D) Mt*(DW&PiM 

(v i d*j£o *mmtLTm&fcm>Lrc'&, c<dmh 
1 3t&mmc tv**— i?mmmm*% (nro 

H\ b^;l/i:?tii.o flWr, 7U*-\r-5>fl» (N 10 
R S) ti, Misfit (V I D) ©KfEteJtJSLTs Tk 3 ? 
*MSWIH"eMMW (V I D) £|B|1S14©m;£l^/t'£: 
SftSo MoT, ^U^-+-S?HIKB««* (NRG) 
AVWWt^nSWt 2fc43l^T, -fV=f-*—*J 

fflnB^»*S«pjS«l:»)t>WWIt 4 7£l*ffifc, EP^, 
ft-«7 LTfr & HflHB^«««)&S n« $ T-© 

v— >->^h t 4 1 lt, yv?-*- vm^mmm^ 

(NRG) J4, n-l/^l/fcStiSo &Lt<D£olc. ft 

y ^ * - s>@k 2 o ni. §?j<¥!iiiSiwra{e &v ^ 20 

T, 7V7*-Vm*i (NRS) *H«fl»te$fcffLT 
[00 60] («ia*^y -3?llHW>tt3S«IB) <fc 
2 0 1 <Dmmkm£-O^TffifflirZ 0 ffl, 0 5 (a) 

-2*§SKi&iU8&i 0 1 ©-^js^mas^ry^-v- 

^ISSS2 0 1 ©08&0T&D, 05 (b) (i, ^©^-f 

fToT^*ttffl»c43*t* % 7*-$mmm®s&i o 1 ©— 30 
mwmjkxsm&m-fv'f-*— vm&z 0 i©ih]ss0-z?& 

§0 0 7«, ■r-^^glgl&lHlKl 0 1 CDfficofllfiStflRJStf 

^tt^^y^-^— ~>*iHjgS2 0 1 ©njggEre&So 
(a) ^mm^mmmim^r^yy h u^x*©- 

%®\%m<DUimT-2b*>, 0 8 (b) Hi, ZCDjtjs.y 

[0061] xmrnomm-vimic 0 1 icmLfcZo 
\c^-^mmmm^ 1 0 1 Rifv-yyv yvm&z 0 1 

aai^y ^+—>'ihiss 2011*, aa»©7 f -*«©flwi 40 

»cStte.tlTV>^ 0 £fc, 0 5A>?.07Tt4, -r-^ 

«©**fc<tt«**aa«ra*a»u x-^co-c 

r, «ftfi^r(c», MS*^y^^-^[5isS2 0 nc^-s 
nsTFT202 yv **~?®&mm{mm 

2 0 6^LTy-hfflg{c7 , y^-V-i ? (Hl!^ffil!im^ 

(nrg) tfimznzt*yvmt%:t), 7V**- 
itfsm* 2 0 4 lt k t-r >mmicm&-$n% fv 

rv-itmm (NRS) V-xnMfr<E>7 : ~-'5<m3 
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«, ^'J ^-V-^«#|g 2 0 4 fc^LTSMl* WfcWft 

[0 0 6 2] ft-=>T, *ttar/y*-+-5>BI&2 0 1 © 
TFT2 0 2©Xi , -y^y^®;#^JfflLT, Cft?>© 
T F T 2 0 2 t^-yfV y'fm'&Z 01©TFT302 

J^Ttc^T S £ *> left? c £#m5fc£ 0 

[0063] ft, *^a»ojK»"Pti, ensHisnfcH 

&{B<fV I D 1 ~V I D 6 te*tJ&LTSHaMB*R3 0 4 

ffiMMpeMflre* 304 ©*tm, c ntcis^ns 
fc©-e(i*i/> 0 

[0 0 6 4] (1) ftl©tt£#j£ 

7*-*«B»0HS l o l H5RtfH6fc3*r 

tmi,itmc* vyyvyrmsmsnm^Qn (n = 

1, 2, 3, •••) fcLTaa-r*«**l»0tt3O7* 

[0 0 6 5] C©«^, 05 (b) Ic^fcZ^^yy 
X\ is7bUPXZ 3 0 3(4, X^-hi§DX^A* 
£ftS£, frxnytm^C L X&t«-©KiS<B#fc:R»i 

LTras^:®2ie^m^-rs„ fit, 05 (a) tcis 
fENBi t*m&&&totizti&m3&B**£<D$mm 

S^NANDIel^cit) i:0MtC^-y-7rlslSS3 0 81c 
<fcDS»%»^L, ftKFT% -Y*-^l/l§ENB2t 
«»Bb^6W**n*<EaS«^4:©IHWl«*N A N D 

blt. nmmmmcw&ibr<si^y-7vy>fmvm 

ISfPfQn (n=l, 2, 3, •••) *m!K\&l3?Z> 0 C 
©cfc^tcx-^^l&lilKl 0 1 %«J5g-TSi:. tamtfg 

^sri^«m^ry^-^->?«^ (nrs) a^jmr©' 
t-zu3 5 fc^o T^^nT l * ^ mmttxmcffi 

-5>|IIR2 0 1 K«IM-*ry^+~y«* (NRS) 
^yy^+-^0«W»ffl^ (NRG) tuSi© 

So tu^©i HSteigiii^ff3«^-T*t^y^^ 

-^ft^ (NRS) Z2milC?tll£ Wf-Y-itm 

&mmm^ (nro ttim5ij©**T*) je*>*. 
vy?v yy®&zmm-?zm& (07#Bg) ^j±e?u 
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(3) iCTjkhtc&olcmmSlT F Tfr^T F T 2 0 2£ 

nww-sw^icu:, 7y **-imtammmi rgz 

^tOS$EfI^^T F T 2 0 2CD-OCOy- McA^ 
RGi:^«SI£ffl^i:{i, 2#©7y 708&SgK) 

o ortwx? , fv *-*~s?maBaMsmt r cassis 

[00 6 6] #S68SGHB«-eH:, 1 3K9J<Z>i'7 h P5>X 10 
£3 0 3Rt>*iSSS«Jffll|Hl^3 0 7*I^T^5<0^ B 
Mf^«3 0 4{C*5tt5«^?iJSLTJ^T{c|«WrS 

n (nrg) ^7';^*— 7<g# (nrs) amm^t 

[0 0 6 7] T ■MB^nnift^ f7hUfX* 

©T»*nar, 7y*+-s>HWMW» (nrg) -f>7 

y*-+-S?«» (NRS) ©IR5>J»*3»dC*aifc-rj:5 

[0 0 6 8] r 7'y?-+-3>fl»fiD3R5lJ« x 7 
y *+-S>@»HB»«^<0*#.l«£ *7 h L-7X#© 

[0069] ( i - 1 ) 7 t -*m(Dmmx.izmiim& 

£<Dt&£. 135 (a) {C^if i 5 {C. 7 t —*WmS)®1& 

i o i RtfTfcgmmmms&i o 4*att»f^«-&* 0 * 

LT, 7'Jf-ir— ^HJ»2 0 2fc*»*aHSOTFT2 

o 2±T**>ttmtL-D-o <m%. fv*-+—&tm 40 

(NRG) Is^Jlt LOO) , 7u*-+ 

-5>flHttft2 0 4 {cfiSRtf 5 v &^9&jffi&iE&&-2 

7y^+-s>«^ (nrs) *ajftrt-* 0 -r&t, ru 

*-V-5>fB#*l2 0 4K9MPSnfcBf5e«EE«» 
it?MTFT 2 0 ZJtftLT&^-ZWLZ 5tCBl*P 
StlSo LT, **3 5teffl*D**lfcWBE»C.fc 

^ ■9->'7'J>^EIBI3 0 1fcfi»tSIMROTFT30 
l»»^'jy«»|l9Sn (n=K 2, •••) 
te*9JB&*>Sn*Cfcte*0#'r— *«3 5 £#B 

3 0 4 1 tfwmvm t tnrz^x\ mmm^ 50 
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SS3 0 4fc«SK*%nSo ^cf, dcOH^ffi#^3 0 
4tCiJi!tlSmdit%ZlJ^tT, -^-^^3 S^tfttefiN* 
<*ftfcB?iiS5<DT F T 3 0^*TiE?iM^{CfcS%&k:# 

ztizmmmm. 1 fcjt«-rs. *lt, mmoiw 

«JitI±£©iBH (e : fFSsEWiPMSSB) IcAoT 
ST^So ffi{cc©SEB{cA^TV^{tft{f&-r-#8B 

[0070] & c©«n?tt. BAHS9IR3 0 A<nmm. 

(p— „ h, L, H, LcDJ.^cXSfcl^/l' 

{CHs H, U H, H, L, H, H. U -<D&$\£\s 
'■OKOHfcSWE*— HRljtaLfcfc, L N U H, U 
L, H, L, U H, {cl^rt/CDg&SWJE* 

[007 1] (1-2) ■7 f -**©J®B«aE 

c©«^, ft-rannnbBft 1 0 4©«ift?r#±?-& 

§o ^ LT> 06lc^-rJ;^{c, -9-^7'J y>fm&z o 

1C0TFT3 0 2^T^^^««i:-rS (iPtS, S/7 h 
S) fc#fc7U >?EIBS2 01<OTFT202^T 
(NRG) ^D-U^l/fcLOO) , fflf?|gE-rS®#{l 

*»3O4lBte0f3£«E*Bttn-r*o Mi*Wfc(i, ia^ 

IDK 3 , 5 {C«jS-TSH«M^i®3 0 4 {cfiRJ 
1 5 VO/NfU^l/WBE^HltoJ-rs^WcH^ffl 

§vid2, 4 , 6 icttfo-rzmmm^m 304 (cfiRj^. 

ffx ovcd- ^;l/«EE^Biiq-rSo tft 

3 0 2*frLTmmmnm3 0 4 ^^^-^^3 stem 

^«BE^BJft0^tl«*V T F T 2 0 2 *^T*7?nt 
V>5fei6. fflBW»-r*7*-^«l3 5ttffiSte»$l*WSIi* 
nTfe0cn6©*BHH6"r*H(MI«K3 0 4F^{cti« 

^ m&mwi± i titm-rzo zvr, m^mmamm 

nm± i ©teH{cAoTVtl{fx ^-r-^^3 5{c(ix 

[00 7 2] (1-3) *>7*U>^HBW)TFT©y 

S„ f LTs 06{CfcV^T, ^>7'J >^I38S3 0 1 CD 
TFT3 0 2^T^^7««8i:-rS (HP*, ->7 h 
X^3 0 3£DX^— hf§DX5:D- U^l/fct**) 
«{c7y^-V— S?08&2 0 1<DT F T 2 0 2±T%*y 
ViWib Loo (ip-^, 7U^-+-S?HI8«»«* (NR 
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G) , /Uft-yf§fi2 0 

^0883 0 l<DTFT3 0 2X-r>y^A^T^-7^tlT 

^e>a#«^3 o 4 &c«M#ifttt&^m 5 &3 0 

LT, ^^'J >?"|hI8§3 0 1 <DT F T 3 0 23P#IE1t 

tmic&zm-ertcnztiz am£&ic&^) mmmm.± 10 

tcAoTV>ntt\ #T F T3 0 21C&, V—irtftji^t 
WST'tSo ^(CCCDiSHfcAoTV^^n^T F T 

[007 3] (1 -4) 7U^-->*|5|Sg©T F T©U 

So fLt, 0 6tcfet>T, y-y-?vy>fm&i3 o 1© 

TFT3 0 2^T^V«Si:-r5 (BP*k ^hU^ 

y*-*-S>|a«&2 0 l(DTFT20 2ttl:t7tt«i: 
LOO (ipts, ^U^^-^mgSKKlfl^ (NRG) * 
n- u^Jlt Loo) % :/>; ^^~i/m^m 2 0 4 (c, 

fi*ijx.{±*i 2 vti,^/-cE»T^«JBE^gi*n-r5 0 f&i;, t 

FT2 0 2A^T^-7^txTV^fc46. TW^-i^I 
0 4co^«EK«fe«3f f -^iS3 5&Cf-9->yU 
>^IhISS3 0 lOTFT30 2^LTIiff»30 

[§IS§201©TFT202 mtfiiEnVimiC& 5*^»C# 30 

TFT 2 0 2tCf4, y-»#4V»i:$IJjre**„ &(CC 
©SSBfCAoTV&ttfUf&T FT2 0 2tlt 

[0 0 7 4] (2) gi 2 

-r-*ii£iglS|H]8&l 0 m 7 iCTjk-T^ =b {C, 

m tf*aa*&«sai«**jRjKUtfj-r * 4 sai 8 «©-> 

[0 0 7 5] H7{C*l/^T, ->7bU->*X^3 0 3' © 
££9U(i, X*-hd^DX#A7J£*V5i:, *n>y* 
C L X 1 Rtf tOSKflUt, * n >y *{f # C L X 2 
Rtf *©E<5sfl», * P -y *?C L X 32fctf 

fQK Q2, •■•) J&ai73-rs 8 
[0 0 7 6] t©«*fc::tett*5':7 h US?X2© 1 &ylj 
(•9-y^U yym^lgftM^Q K Q5, Q9-?rai7J 50 
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TS^yiJ) *«»a"r*HIMKJ-*S*mLTH8 (a) 
fc^L, *<D^-l'5>yf-+— h*08 (b) {CjjrTo 
08 (b) {C^Lfc^atC ->7hU^*3 0 3' © 

^nSilf§ (IP1S, tf>7UV^|IIIHH»fl»Q 
K Q5, Q9, •••) (4, PfflflWfctlSlcfi&So * 

SSSffii&«#Q2> Q6, Ql 0s • ) 14, ^IBWKffi 

^Q3, Q7, qi u •••) t4, mmmcmmcmfr 

Q6, Q10, •••) (4. BtlHWfcfflSfcM&So 
[0 0 7 7] ftoT, ^-^^Kidle]^ 1 0 1 *»COi 
3fc«j£S*lfc*§£-fc:{4, 6ffiBn?nfcBflMB5*3 
0 4**yfflLTBI«pfc*yrSf f -*tt3 5 cO^C^rSiJPB 
T SCtfcJ:*), 08 (b) (C^Lfcfc^tCfflStC*^ 
**>r«J y^BBSHnWl^Q i lefcDH-fiDWWi* 
«3 0 4fc»tt*nfc*>^U>inaK3 0 1CTFT 

[0 0 7 8] Sg2©1£fe*ji£T*«\ aag9R5>J©^7 h U 
'^3 0 3' fcfljVTV*©"?, /U*t-^«i 

2 0 4{CfcntS11gi!^(HiJSLTJ.xTtSi^t-§«lfi^7 ? 

*«m-r«) fciifc, ^y^-+— s?@KBftfire (nr 
g) wy^t-^fl* (nrs) <Djf&m*$&&m 

[0079] r yv**-*jmmnwm. x (^ 

X*©3R5>J»X2) x W«Mc*yf «"5*-*W»J 

(NRG) t4 2^J (NRG lRtfNRG2) £ 
?n, yjf-v — (NRS) t4 4^J (NRS 
1, NRS2, NR S 3RUFNR S 4) £Ztl% 0 
[0 0 8 0] w % iE^SSfc^^v^^-et, iKv> 

it. MftLtcm i ^«^atra«i{ca#«^3 o 4 

[008 1] C©J:5K:aaBR5IJ©f 7 h U^X^ 3 0 
3' Zm^zm-Slclt, MaoiPJO'>7M/i?X? 

3 0 3»m (B5&£fl9 6*!!g) £&$£?% 
£. ?Vf-*—*J9& (NRS) *!/iJ*-*-S>|fflWB 

(NRG) ffl©AW73lB»^AUi^4S?©SiCf4^ 

v>*v i3:istim®t&£'7v?-*-v®t&£znm?zz. 

6^t>tl«t©?{4*V>o 

[0 0 8 2] (2 - 1 ) f-^ttOPJSfcXtiWBiBaE 
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7£&mm$]®& i o 4 zmi%mfti£&z>o 
[0 0 8 3] ^lt, 9tf. yvT-^-vmrnzozic 

N R G 1 ?kW<Dm&<DT F T 2 0 2 tt^ttBt 
L (fip-5, rU?-+-S?HJ»WB«^ (NRG 1) £/\ 
L) IO, NRG 2$&\(Dm%L(DT F T 2 0 
2%*7«Ii:too (BP^ 7y*-*-s?@KHB»ffi 
(NRG 2) %n-U^bi:Loo) » M#{i^3 
o 4 tcflUtfs v fc^ofcRfT/gSJESrBiftrr^o -f 3 

iB#{S^iSl3 0 4 &cm*n£ftfcj9T5£*JEti, -frx/ 
U >-^IhISS3 0 1 iCfcttSlttfcCDT F T 3 0 1 tf*)r>~? 10 
■J>y@»I»i<JSn (n=K 2, •••) fc^OJDUfe 

0 4 fc*M«ti:JWaijft , e, N R G 1 l?iJ£M 

?%7v?*-i?m*m2 o 4tcttss*^ti§o 
LTs -7*-*i«3 5mttiEftttmic&zm&icm ens 

»P««ti:Jt«-r*c fcfcJ: t), N R G i £wc*fjs-r 

CO 0 8 43 &fC, yj^-*— 5^0182 0 2{Cfctt5N 20 
R G F T 2 0 2 Sr^tfjii: L (BP 

t5, ru^-V-S'BWHnMW (NRG 1 ) *P-l^ 
;^L) J.O, NRG2^JtOffi^<DTFT2 0 2^^- 

isvmtL-o-o (Bp*,, 7v?-a>- ism&mmm^ (n 

R G 2) U^l/fc LOO) , B«M#i»3 0 4 

mtf5vfcv>ofcmje*E*9Uini/c, ±£E<dnrg 

1 zk^KDm-ett mmc n r g 2 X8iidM&-r«&7*- 
*i»3 5 (c^ts^xawriatDW^fij^T^So 

[008 5] (2-2) -r-^^^IS^IS 
CfflW, ft?j£ttUEttlalft 1 0 4<Dl!)f^%ff±2-& 30 
So LT, 07tC*5t^, Vy7V>7®V&3 0 1(D 
TFT3 0 2^T*^7««li:-r§ (BP%, ->7M/^ 

x£<ox#- hf^DX^n- L^;i/ i:-rs) tfttc:/ 

'Jf--^-v ? lH)SS2 0 1 COT F T 2 0 2^T**>*^i: 

loo (bp^, 7v*-*-&wRmmm* (nrgis 
tfN r g 2) ^^i/^i/tL^-p) , mmt&tzfv 

7V * 5>fl»N R S 1 RtfN RS3 K»«?T*^U 
^■V-^<i^2 0 4%, 0!i*.Hf 1 2 VO/WL^WC 
^S^fC^W-f-S'WNR S 2R£fNR S 4 left 40 

is-rs^u^-i'-^fi^i»2 o 4Z®mfo vcdp-l 

fSt, TFT20 2^LT7'Jf+- 
i^§*&2 0 4fr6>r f -**£3 5 fc»f3t«BE^aiJP«n 
S*>\ T F T 3 0 2*^T^7$nrt/^fci6, ffiBSJg 

T 3 ^-^ nit 3 5 ttfflSfcsaaiwsnT*?) ens© 
:/y*-+-$>ffiMHR 2 o 4Miamm*ffi.ti 

+— S?ffi*H*2 0 4F^{c8StnSllgfE%SiJ^LT, f— * 

«g3 5 mttiEWtf.mic&zm-&icmzfL5 itagmcm 
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[008 6] (2-3) -y-^UV^lHl^T FTCO'J 

c©*^, ft-rjtswBiftiiiB 1 o 4(Dm<t*witz 

07tCfeV>T. tfy:/y >^Ih]8S3 0 1 COT F T 3 
0 2-£X**-7ymt-t%> (BP^ ~>:7hLv>X#<DX 
#-HI^DXfcn-l^;l/£:-f S) . 
[0 0 8 7] fit, 5tT, y;^-V—>*IaISS2 0 21C 
*Jtf£NRG l^J«OTFT20 2%*y«ii: 
L (BP1S, -S>l3HHHft«* (NRG 1) 

W 1^/1/ L) MO, NRG 2%&\<DimL<DT F T 2 0 

2^7Wttod (Bp-5, -?v**-i?EBmmm 

n (NRG 2) 5;n-^VtLoo) , HgMI#«!3 

0 4fc«*tfi 2 vt^ofc^wE^aiap-rso -rs 

i:, B&^*£3 0 4tcg]Ap^nfc^«BE«, ity^ 
U:xyislSS3 0 lCOTFT30 2X-T7f/)^Tt7S 
ntVSfcfc, x-#i|g?3 5&tfTFT2 0 2%:frLT 
7y*"*-3>fflW*2 0 4K«jR^»nftV»8T?a5*. 
=tZ.X\ c<Dtmr\ 7>J^-^»2 0 4li:in 
£*ffi*jIl5£LT, Vl/ZfV><!fm®3 0 KOTFT3 

o 2mtfmnvmic&?>m&icm<btxz> 
j£-rs+>-:y:/y >yieiss3 o 1 cd&t f t 3 0 2ic*5tt 

[008 8] ^tC, 7V?-^-i?®®2 0 2fCfctt5N 
RG2^yiJO«iS[cr)TFT20 2J£:^-7«ffihL (BP 

yvf-v-ismmnzmm (nrg o %n-i^ 

;H:L) IO« NRG2^JOSH!<OTFT2 0 2^ 

>#3itLoo (bp^, ~?vw-vm&®mfm (n 
r g 2) loo) , wmm^m3 04c 

mtf 1 2 Vi:V^fcm^»JI%01APLT, ±iE<DNR 

g 1 %?>}<Dm-£tmmc, nrg 2mwc^ris-rsi}-y 

7VZ>''7m$&3 0 1O8TFT30 2(CfettSU— ^© 
[008 9] (2-4) 7V**— V®&<DTFT<VV 

9i&%&mmm®Bii 0 4©®i^f?±s^ 
s 0 fLt, ^7tcfcv^T, y-y?vy-y®&3 0 1 © 

TFT3 0 2iT^t>«itn (fip-5, i/^hUi? 
V^^-^mm2 0 10TFT20 2^t4t7«ifc 

loo (BP-5, -7v?*-i;®&mmm^ (nrg is 

ZfN R G 2) *n-W;l>£LOO) , lif^i3 0 
4tc01Rff 1 2 Vt^ofcffiSWE^BlAp-fSo -rs 

Mi§i3o 4 tc9i*p?tifcRifsiim(i, ^u^- 

•fr-S/|HlK3 0 2<DT F T 2 0 2X^7f*^Tt7J 
ftT^&fciik TFT3 0 2Rtfr-^83 5^LT 

7Vf-*—s?mmii2 0 4te*at#*tt4^»T?**o 

^CT% d(D«ffiT% ^U^-^«^«l2 0 4fc:a[tl 
S«8fl%jil«LT, rU^+—>*0SS2 01CTFT2 
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201©STFT20 2 fCfcttS U — 

coo9o] j-x±o<t o \c*im<Dfcm\c&ttz>W£&m. 

7V ?"ir-$>BK2 0 1 tt, i&P B g§2 0 0^\(Dffi*il 
TSFty 0 ttfc, ft*©<fc5{c&?iriMWU4^g2:&3 

[oo9i] (m^m<o±wmwo mc, &±wiwl 

rztfm.M7V?-*— ^|hI«S2 0 lfc^tfT^-T^^vh 

mi ozmmLTMmtZo cck, 0 9t*. iKn^a 

[0 0 9 2] 09&tfia 1 0 tCfc^T, TFT7WS 

«i©±fc«, ffiR<DB3tftai ifc:J:»)»lj&£n*H 
ffl*^WK (IP'S, HB:«SI5 OOgElSJlKIMttc 30 

[0093] Jiiaawo 5 3 a, ?itcM®g^iS^« 

#Ute*TFT7WS1£lcD^-X{c3tr3&WM 

500/1 mJ-X±«i|i*«fO^«COjg^1t^^P,^^ 
tlfct><DT'&£o C«<£5&jgftt£cDJI;EJI3J9 5 3 
14, 0U*.«, C r WnA) , N i (^«y^;l/) % A 1 

2(c^fiE^n§o m^t, a-^^t i c^^» * 

J&SRS+lSo 50 
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[0 0 9 4] ->-;W5 2<D*r\.m<Dmma*. www* 

^i o 2««it6nT*t), BB«^fR«oaE*o2a 

t<:iGoT£Sig!i&I!j|H]gg i o 4 ^■BS^fHWoMffllic 

^«<0M«iKiait&nfc^aEiaffiSiiHi8Si o 4ra%o 

*tfaS«2<D3-:h- g|5CD'>&< fcfc 1 ttBrfcfcVT, 
T F T7WIS 1 fc*flR]««2 fc©raT*«MW*il?r 

tzrctixDmrnttfrz* %>m& 1 o 6tftg«-p>*iT^ 

So *-LT, ~>-Mt5 2t($(?|^i;tifP^RfoS>f[qia 

fi2*^i->-W5 2(:j:!)TFT7WS«ni:i 
[0 0 9 5] *HSg(O^T{4#{;:, 

5>0»2 o i Rxfv-yfv >ifm^3 o 1 a, *ffta« 

fC^VTT F T7W«Rl±t»»5nT60, T 1 - 
^MEHSIS 1 0 1 &tf j£fiRtt»IIIB 104(1 ®,n 
l5 0(Clt^TFT7H'Sfil(O»< infiV->A2Z 

[0096] *aar/y?-+-^HK2o iaif*>r 
y ^^(hiss3 0 1 (4, annMmic». s^wk^msb 

nMSffi^fcsyt^nfejgHies ocsni f T7i/ 
-r»gi ^fctn&©*aai^y*-+-s>igtt2 0 1 
aiw-^y >y[nK3 0 1 £r^tTf>, amwiaiAn 

£<fcSMJIB5 0©#{fct^'5fig)i{4£i;&V\, cnic 

3*lt, 7-zffimm®&i 0 1 Rtfjgsssisi&iHiss 1 

0 4(4, i£H.J15 OlcS-r^C fccD&VT F T7W« 
«10^iag|5^C^P,nTV^ 0 t^T, &HB5 0 

tc, wtcmdSMift^ns^-^^igftiHigsi 0 
^uiiissi 0 4^e.<^a:^«£E^^ nn&A^si 

[0 0 9 7] ^LT> CtDi^tC^iam^Jf) 5 3T(C, 

naadE^uf-*— ^h»2 0 1 Rttv-yyv >?®&3 
0 1 *mt,f?> ctz\ M&mmm®& 1 0 4 ^f-^» 

BniHES 1 0 1 ?rT FT7W!« 1 O^fflgP^c^ 

[0098] *mm<Dmm?izmic 
®20 4 **-i?msmshm*§m 2 0 6 (01 
(covert, jiaa^jD 5 stcwifij-rsfiiatfc 

tftmmyvrv-vm&z 0 1 14, antn^tcti. m 
*mmmm.m(D®mT*zb2>rztb. ^sss oicffi-rs 
t f t t wis 1 gp^c c<D * 3 *^y ^^—>*{l^ 
1204 fcT'y^-^msgffiiMi^ii^ 0 6 
t«>, ii[^i^*flE0l*^{c <: fcs^s B |^D^l5^ti:v^ap ( gs^4^l; 

f LT> C<Di^t®jam^]») 5 3 TIC, 2ffl^ 
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[oo9 9] (m&mwvmmfwt) ^tc, ma&mo 

ttmmvRW/mfflC'D^XBl 1 1 £0 1 4 £:# 

^+-yigtt*flij*r* t f T£D¥ffiim?&5o 

01 01 1C0A-A' BfHStfHl 2<DB 

-B* Bfffi^-TBfffiHT^Ox 01 4«, 01 IOC 
-C* »rffl£^LT*5*K ^^B«^3am^J*3TfCiS 

nsnrc^u ^+-s?<g^«{c}&oft»fffi0T?fes, io 

^ 01 3Rt>*01 4 {CfeVTfciu #^^gp«?:0M 
±T?Birail6ftee0*#£i:"rsfc«> % 4MK4HVtt 
*Stc«iR£iift 6 L46T&S 0 
[0 10 0] 01 l<D¥-ffimiC7ji-$-&olc. WffiWrffi 
WitefcVvC* ftftOBJMSl Ht. TFT7W1 
« l ±!c? h »J *XttfcSE?iJSn, «BIMS 1 1 teg? 
ScLTT F T 3 0 OBKrcifefcfMD WBtBtlT* 
0, SfcBJttlai 10»«SEMK)oTf-? 
tR3 5MmctSS3 1M§1«3 1 ' tfi3tt€>ftT 

f»i3 2<?)ft^n« (0 1 1 (D&Ttfommm 
^n^o 3 2©kw >^t±n >^ ^ h *— 

rt'3 8*fl-LTHJWl*i 1 i:«»WSigc?nTV^ 0 
BXttBl ltc^»^«%#ftj-r§f C i6(c, §S 

83 1' ^Bgis-r^ 0 gasfiti, *m#m3 2<DFu 
■j>mmfrtE>mmznrcm 1 s«i$m&3 2 • tarn 
(.m 2 mmnmrnm) 3 r t<Dm<Dmmmmm 
ctwa. aaa-r * ?- v nmm) *mmwt\,xBm- 30 

j££ns A 1 ^Oilffitn:^JS^J||~>U-9--)' Kfr6ft3 
^SfiiS 5 0 1 i: n * h ;l/ 5 0 2 ^r^>LT®^ 

£fi*83 r ofiasifb^isiT**, 01 nc 

5 3cDisi^Eifcrr5j;5tc-rntf, Wfflewspx 
^j*B^*Ktt«<eai^* < ft r> x Mfcigam^j?) 5 3 1 40 

[0101] Sfc, 01 2<£>¥®0{cjrc-rj;5{;:, l&fi 
tt?U?-*-3'BB2 0 1 {cfct^Tti, 7U*-+— 5>fll 

*82 0 4t±, h*-;l/3 7" ttfYLX&T F 

T 2 0 2<DV-X^«{c«MW^^^nT*5t», f*-* 
S3 Sl*&^>&i? h*— ;l/3 8" ^/l-LT&T F T 2 

o 20 f w^ftwictiswsaisnT^. r so 
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U f-y-y0HHBttfi#« 206fiTFT202 ©y- 
[0 1 0 2] 01 3<£)fr®0k:*5tt&0 1 lOA-A' 

f T7Wii i Mmc^©±{cas^nrc^ 1 mrsm 
mm* u ¥m#m32, y-h»ii3 3, £38*3 

1 (y-h««S) , $21^114 2. ^-^Ii3 5 

(y-x«® s m3sra*6iSS4 3, Hssiwii is 

tfiHlnlM 1 2 fcfit* T*5 9, BiHSfC T F T 3 0 tftStt 

* f 7XIi^ e>J$5*f|6]gffi 2 Mtf (C- : e(D±{caS^ ft 
fc#««8S2 1 % El^M2 2RtfaBttlt2 3*«*.T*J 
0, Mtc, <iti?>(DMS«P^lc6^*nrc^S5 0^ 

[0103] mimm&mm4 u m2mfsnmm4 2 
iSLZfm3mm^mm4 3ii^, nsg, psg, bs 

if«sw#sit*)M^>A 1 mvEittmvm^mm&ti 

»^6*So ElRlMl 2Stf2 2ti, «*tf#y^5H 
W^if©#«S»K3b^^So ttil«^2 ltt, I TO 
MVfre&O. W|plS«2co±MtciSoT^$txTl/^ 
SoiS3t^2 3(i, TFT3 0{C^|Rl-r§^««tcS 

itenrfeo, wsE©nsaa«i») 5 3H«£^sw» j f> 

«Bg^>>'^^:if^e»^^n, TFT3 0©W#i 

3 2 {c^-rsii^(Dftfi{c, n^h^xhcoiBi±. 
seBSih* £<Dmm*m-r s Q jsn® 5 0 « s tftt 
wa« 1 ttt\tamm2 tcDmic&^x. ->-;W5 2 

(0 9 St>*0 1 0 J; 0 H $ ttfc^F^K m^nifM 

f 5 tctb<D7.^— y-wmx-gtix^Zo 

[0 104] TFT30fix *2i^3 1 (y-hS 

S*«iitB3 2. j£gfSi3 1 t¥i#l3 2i:^«it 

«y- hmmm 3 3 > 3 2 tc^^nfc v-x 

®S3 4, f-«3 5 (V-Xtffi) , 

3 2(c^$tlfc:Fb-l'>ffili3 6^«I^.TV^ 0 KU 

-r^M«3 6tC(i, «S(CDHm«fiil 105S©»«t 

®«3 6 UftSEO J: 5 fcs 3 2 £*fU N^X 

ti P M(D?- * *fr*mm- ZMc ft UT»fje»ft© N S! 

[0 10 5] T F T 3 0^«fiK-ri»¥«f*S3 2tt, «»J 
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TmhLToygimMmmA i±tca-s i 

ffiLTM5 0 0-2000 A<0J¥£(c@fflf£52-£;5c 
<OTFT3 0cOH£(;:(4, Sb , As 



30 



(BH6) , P (U» &ifcOV$OT§ 



ScOTFT3 0<Olg#(C(4, B (#D» , Ga (jffij 
»>A) , I n OYVS^A) fc£©IH8j7tSR<Z>K— 

0 x 3 4 43 £t>* F W 3 6 im&t 
5, TFT305LDD (Lightly Do 
ped Drain Structure) M^te-D 
Nft*/H©TFTi:t5«^ y-7W3 4Rtf 

F i/W 3 6 <o 5 * ^S-T § — » 

(cp (U» &H©Vj5g^©F-/*>F(c«fc»)ffi»g£ 

WU<P (U» Sr^cov^TEfg 

ft> Pft*;HOTFT3 0it8^ B (*D 
V) fc2(DIIIflg^©K-><:/h*ffll/vry-;*** 
3 4acfKU-f>HW3 6*»«r*. TFT30 
(4, t7-fe-yHi©TFTi:LTfci^U ^1/77 

yffl<OTFT3 0(4, c:i:tfnrag&N?- 
[0 10 6] C<D£HZ, ^MtD&mvm&mwit, 

mmx-(>y?-lsym<DT F T 3 O^nTF T7U 
-TS« l ±(C Pft^l/ST F T&lf Nf-V*;VST F 

t *wsj£r— is-pi^aws c t immftrctb, mmm. 
ens 1 0 1 ^£swbmbik& 1 0 Ameymmm&itmm 

[0 10 7] y-r-*feSi«3 3(4, ¥»WI3 2^9 

oo~i 3oox;<Dumic£*)mm<tr2>ztic£^ 
3oo~i5oo kn&vitfflbn^mzvmmitm* 

(c> «9Ha»wtii±te»t5/ y n ym^mit^y u n yn 

[0 10 8] j££gt3 1 (y-HB (4. MJECVD 
(4, W (*y^X^y) , Mo (*U^'r» , Ta 

(* y * m m<DmM&&mf& j p$imis u km*© 

1 (y-h«ffi) * % jfijfcgt2 3tf£5^H$cO-g|$X(4 

S/ U K«©# o j«3ttt (c J: 0 , jBMGM 2 3 ©-gpx 
(4£^**»S-t&<ri:fcpr&i:&3o c<o«-&#(c, *f 



isis«2fcTFTyn'a«i ^©iiAs-a-fc-e-ftucj; 
[0109] f*— *«3 5 (v— x«@) (4, Bi$t«*s 

1 1 i:H«3(C I TOSI*<OgWz9tttt^Mfr£ffi5JiSiLT 

«v»tt, x/w*u yyffiipftcj:^ »i o 

0 0 — 5000 AcOff£(Cif;fg;*nfcA 1 (T)l^.=-<y 
A) HOtfiSi^iJ^li/V^'f h'^I^Ig^ 

Al (T;l/5-«^A) ©.fco&jSft 

tt©HSv«-e7*-*«3 5*«fiK-rft«\ ^-^$13 5 

10 ^Jvf[6jS«±lClStte.nfcjS) , t^2 3(Df^fflA^pJ^t:* 
♦5, CCDif-mcfc, *f|t<Jfil£2£TFT7'W»5l i: 

[0 110] *fc, ^2«F5*fe^B4 2tcti, ^-#$!g 

3 5 £¥mftmcov-xwm3 4*mm.&)mm-T2>rcib 

(Day* 5 F*-;l/3 7 *WL£tiT<^&o Hfc, 12 
ffi MttM 4 2 &tf Sg 3 JWBIfMMI 4 3 (C(4, 

co k yffiig 3 6A©3>^^h *— * 3 8 tmns 

20 ^ F *— >!/ 3 8 ^/T LT, iB^«® 1 1 K 

u>r>«*3 6K««»waR*nSo Hua?©®^«ii 1 
itt, c © «t o immztircm 3 jsmnin 4 3 <d±m 

[0111] mmmm 1 1 (ct4, t f t 3 oicmmhr 
i«§17 0 #in?nTV5 0 cco#a^a7 0 
(4, <t o fti*wtc ^»f*^ 320KW >mm 3 6 
*^^^nfc^isa§««@3 2' , y-F*e^s 

3 3i:H-Xg(C.J:f)^$n^il6)iS»3 3' , 

3 1 i:ra-X@(Cj;0»fi!c^tl§^«^3 1' (fg2# 

30 asas® , as 2 &tfsg 3 ^p^*g^ 4 2 at? 4 3 . 
Mzficm2Rxfm3mmn&mm4 2^*4 3^/tlt§ 
»^3i' (c^-r«9ijR«s 1 1 <D—mfre>ffii&-zn 

TV>5 0 <!COJ:^(c^i»^a7 OA^SttenT^Sfc 

[0 112] ^(C, 01 3©»rffiia(C*5^S® 1 2 CO B 
-B' »f®a5# (^cD^ffliJ) tc^-r«fc5(c, ffiA^Btc 
(4> ^S^yy ^-^-^151^2 0 1 COT F T 2 0 2 
1#M) *^-^i^3 5«(c^(te.nTV^o CCOTF 

40 t 2 0 2 (4, * t) mft&jiat, *m&m 3 2 1 no-xe 

m-iM\z&K>mj$.i£nz>>f-Ymw.m3 3" Rtf^a 
^3 1 fcra-xeK«tojBia«n*ru^-*'-^0iSK 

Slffi#i^2 0 6mtV^. ^f*S3 2" (C(4s T 
F T 3 0cO«-&i:iq«(c, ?-**)imM%:mA,TV-X 

i«3 4" atf ku>tv««3 6" 3WRtt6*u mzm 
mmmm 4 2(cw?L^nfcn>^^ h*-;i/3 7" at>* 

3 8" **AriBi:TFWy«W3 6" (j^t*-*!^ 
5*^S?n, V-XfflJg53 4" (^(4^';^^-^^ 
50 ^2 0 4«SnTM, fLT, dcOJ;? 
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#f#oT FT20211 *ns]g«2 tc&ife>tii£g&e& 
[o i 1 3] si 4©»f®ia(c:^-r < j:3t, i^aa^o 

5 3fcttfa^&{^::}3^T«g[©^3SiSi!3 i±oi2 

I1M4 2±gP^^ , U5 L +-y{I#iia2 0 
^■V-^lslKSgi!lffi^2 0 6#ffljfrr£„ •?■ LTs C 10 
tX6©^U^ J f-^ffi^2 0 4St?^U^ + -^[iISS 
|g»ffi^2 0 6 ti, ^©^£<D^##-r-2i!§3 5 

m-JMr-m^nrck 1 ^<D&«»!iiT-^£tifc{g 

tc7'Jft->*I§i2 0 4Rtf:/y^-$/|5l8gigfj!, 
ATOM 2 0 6^gB^fig-rsci:{c<fc»3. iittf^KX 

co i 1 43 ^ 01 4tc«ia^LTv^v"> 

i)\ *yy~f x ) ~ytfWI&&3 0 1CDTFT302 (12 1 # 20 
83) «, 1^tt*7°U ?"r-i?m%i2 0 1 ©T F T 2 0 2 

ti^cWj&snTiso, wifij»«2(ctgit?»nrcjS7te 

ttOSfflHtfJt) 5 3{C^-TSffiWCi3V>T, TFT7 
W*«l±ic^tj-^«fc'5{c-rs^ < ti\ ctucJ:*), 

7=-^^igit)[H]ss i o i <D&mmm*&±?z> cttft 

Co i i 5] ft, 01 4{cfi^nrv^v> 
nmmw. 2 ©©at ft # A*rr sfiORtfT f ttis-j 30 

1 co*S»t^^W*frS(|iJ{C{i*^, TN 
OMXf^K^vf-f^) t-K, STN (X- 
^-TN) F, D-STN (&~7A>— S T N) 
KSWDKft^e— F-f\ /-Y'J-*7^ h*— F/7- 
VU— r^y*^— K<D9JtefSCT» il^-fyl/A, fit 

fc<fct/\, »c, TFT7WIS1C, #W9-1 2 
7 4 9 7 ^&IH, #^¥3 - 5 2 6 1 1 ^&$B, ttHW 40 
3- 1 2 5 1 2 3 ^$8, - 1 7 1 1 0 1 *r& 

ifKM^JftTV^i^iC, TFT3 0©TilCt, 

co 1 1 6] *mm<D&m<DmF e £mte. ^momm 

*4 (SBffi) , Wjfl^-F, igEBiEPJ, fgi&77^{CiS 
CO 1 1 7] («7«HB) #tfc, fiUJfllBfcttiPiLfelll 

fig<D^(coi / -'T0 1 5*^601 8*&m.LTmm-f 

3» 50 
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CO 1 1 8] ft-f01 5fC, I^Sil OOR^i 
KlslSS 1 0 0 4 £ff *fc*?^Q«l&Mjft*;3?r. 
CO 1 19] 01 5fcfe^T, m^mmt, **Mtl8fcH 

^Miooo, mmmmss 1 o o 2 , igi&iHiggi 

0 0 4, J&H^Bl 0 0, ^n-y^^lHiSSl 008M 
t/tcmMlHlSS 1 0 1 0#«3.T*»jSc£nT^.5 o *^1f 
fgffi^jg 1 0 0 0(i, ROM (Read Only Memory) , R 
AM (Random Access Memory) , X-^gB&if<£> 

y*u, iB*fl^*ratiLTiij*"r*wii0iMif*^r 

^n-y^fg^sssi 0 0 8 n-y^fl*tfc:S 

wmm^wmt 1002 tctttfrrs. ^isshese] 
ki 0 0 2&, mm- ffittsemss, tmp^mss, n— 

7—>a>mm. #>v*gIE[HjS§, ^^HBSHOM 

mcm^x xti £ £ <? *? z )\<mmtm 

y&j&u tuv tmncLitmcwstim& 1 0 0 4 ic 
milt*,, mmmwt 1004a, m^mm 1 0 o*mm 

?%>o ttSSttl 0 1 0(i, ±ao*@ISte»fSE«B* 

«^-r^o ft, «asm 1 0 0 t f t r w 

Sffi<D_htc, CKEIBSl 0 0 4*fiLTtJ;<, en 

(cAn^T^it msmm& 1 0 0 2*flMRLTt>*v\, 

CO 1 2 0] 6*^01 8tC, oiiUgfiE 

co 1 2 1] 01 6ic^r. m?m%$<D-Mrczm£k 

•?tii/z.?Zi lOOli, ±3ffiLfdE»@g§l 0 0 4*^ 
T F TTH-S«±(Cjg*?nfc^^® 1 0 0^r#if 
SEB^a— ;U*3ffiffl^L, *^R G BfflcD^-l' h/^ 
;b7l0OR, 10 0 GStf 1 OOBi: ltffl^fty°n 
->*x^^i:LT«fi!t$nTV^5o ?SB^ni/*x^^l 1 

oom ^^;wn5-t F5>^£Defe^©^>^ 

rL-«yM i o 2frt>miytt)m4te>tiZ>t. 3&<D5 
7-1 10 6RX$ 2®.<0#-< t?u<< y >; ~i=r~ 110 8 
tCfeoT, R G B(D3iiefcMJ5'rS) I efig5>R, G, B 
fC#tt£ft, #fe{cWjES-T5^-l' 1 0 0 R, 1 

0 0GM1 0 0 BtC^^^tlSo <I©t£#{CBft 

1 2 2, yu-i/>xi i 2 3Rrjmmu>xi i 2 4 

*^p>«:^ V ls—U>X¥k 112 1 ?ryrLT^tl^o * 
LT, ?-(hW7l 0 0R, 1 00GM1 0 0 B£ 

D^^/UXAl 1 1 2fciO«J^)8Shft«, « 
MU>Xl 1 1 4^r/rLTX^'J->'l 1 2 0(c*^- 

CO 1 2 2] 01 7fcfeV>T, W^gg^fte^Jfc^v 

=l~2 (PC) 1 2 00a, ±i£Lfci£B^Bl OOtf 
h-yy*A-y-XF*3tC«^e,tlT*5*3, M&CCPU, 
^*U, tf ? A^iR^-ri>i:^c+-#-F 12 0 2 
^ffl^^tlfc*^ 1 2 0 4*<i*T^£>o 
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co 1 2 3] &rcm i stc^-r^tc, mshms&i o o 
4 *>&7jktitmm®& 1002 ^mmv^m^m i 

0 o©^tc(i, mm®s& i o o 4 j pm7nmwi!mm& 

1 0 0 2 *-&tf I C 1 3 2 4 #U -< 5 Ft— 7 1 3 2 
2±(C^g$tlfcTC P (Tape Carrier Package) 1 

3 2 0fc TFTTis^mmi<Dmmmcmif<btirzm 

CO 1 2 4] SLtHl 6fr6Hl 8*#JRLTK«iUS: 10 
^7U^-7-i'Xr->3>' (EWS) , ftffll 

■spft^H i 5 laxLrcm^m&omt Ltwsn 

CO 1 2 5] 

SEfflEfc**JjB£»tf < , 7y i?m?> 

T\ ^JE#N?ft«. 30 
CO 1 2 6] ^WWjSSSB^S^Stcitilf, ft 

CO 1 2 7] #»IH©r*-r-r:rvHJ**SK(DSaE 

im i ] ^ici^T^f^v h u ^xafficmsg 40 

©JBSRfcRtt&ttfeftWBBl, JB2llaH89®9ffglBgH 

T*ft^) 0 

C02] 7 , i"^-f^?hy^xwg©sas(ojBMite»»* 
0-?&3 o 

C0 3] T^-r-i'^ , vhy^xs«©||SS<D^(ci9:tt 

6tlfc*>rU ^Hl&fcfllJSf 5 T F TCD0SS0T& 

So 

C04] r^f'-rTThy i?x&&<D&ffi<D&f&icfflf 
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^iiigsi;©@Kia (05 (a) ) , ms^cDr—zmm 

«^fc*fr*»«fi*©*>f 3>^ir-h (05 
(b) ) TS5o 

C06] HSfc^LfeBa©-?*— *WS»BttEte**t« 
C0 7] m-fTvhU *X»«CD3fcSfiflWBMMc»tt 

C08] H7<D7 f -^IRCftaiS<Ofl!iO«|j£0!l(i:«jie 

@S&0 (08 (a) ) M'fOWSvm-h (0 
8 (b) ) T*&£o 

C0 9 ] *?m\c * %m%muv>mM<Djm<r>-£tmi8. 

C01 0] 09©H-H' 60r®0T?3D3 o 

Mil] ftMB0£%®&Ate:&ttsraff<Z)¥S 
0T*fc£<, 

C01 2] m^mm<Dmm<ommicisif^mmkyv^ 

* — 3?HKfefl||g-*-« T F T<O¥®0T'ftSo 
C01 3] 01 1CA-A' BfffiRt?01 2<DB-B' 

C0i4]0ii©c-c wf®*svrwffiHT?**o 

C01 5] *^{C<fcS*?iag§0^fig(D^O«llll&« 
C01 6] «?«B©-«li:LT<0««^ni?x^** 

C01 7] MTinoioAi: LTO^-yt^aS'K 

a— **ij^riE®0-C f &;5o 

C0 1 8] «?*S§§£>flfi©0!l£ LT©T C P£JBlrifeS 
C^oSiW] 

1 - T F T7WSS 

1 l-nrac 

3 0-TF T 
5 O - WMM 
5 2 -S/— 
5 3-H3BJl«0 

1 OOHNUtB 

1 0 1 -7 : -zmm®®& 
1 0 4 ■ im®mm®& 

2 0 1 ■• -twai^y 

2 0 2-TF T 

206 - ^y *-v—s?&ftMMm*m 

3 0 1 —y-v^y >^is]gs 
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